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Your  Teachers’  Edition  and  Modern  Mathematics 


Teaching  Modern  Mathematics  Confidently 

Completeness  is  the  key  word  which  describes  a 
program  that  may  be  presented  with  confidence  by 
a  large  majority  of  elementary-school  teachers. 
Achievement  of  completeness  is  time-consuming  in 
the  writing  stage;  completeness  is  tremendously  saving 
of  time  for  the  program  in  use. 

Completeness ,  as  represented  in  Mathematics  We 
Need,  implies 

•  careful  blending  of  mathematics  that  is  new  in 
the  curriculum  for  grades  1-8  and  mathematics 
that  is  time-tested  for  those  grades; 

•  adjustment  that  utilizes  the  excellent  growth 
that  teachers  have  made  in  the  last  three  decades; 

•  well-planned  use  of  the  many  important  prin¬ 
ciples  of  teaching  and  learning  of  elementary  math¬ 
ematics  that  have  become  available  in  the  last 
thirty  years; 

•  a  curriculum  organization  which  provides  an 
adequate  variety  of  presentations  at  a  sensible  pace 
so  that  thorough  understanding  is  achieved  before 
highly-technical  symbols  and  procedures  are  intro¬ 
duced  ; 

•  textbooks  which,  instead  of  merely  being  excel¬ 
lent  mathematical  outlines,  guide  the  discovery  of 
mathematical  ideas  superbly  through  sufficient  and 
varied  verbal  questioning  and  maintain  and  extend 
what  is  learned  through  strong  programs  of  enrich¬ 
ment,  practice,  application,  and  testing; 

•  teachers’  editions  so  carefully  prepared  that 
day  by  day  they  provide  for  every  need  in  building 
depth  of  background  and  in  individualizing  instruc¬ 
tion  by  including  a  wide  range  of  suggestions 
through  pre-book,  textbook,  and  post-book  les¬ 
sons; 

•  supplementary  devices  and  printed  materials 
skillfully  integrated  to  make  the  total  mathematics 
program  a  superb  instrument  for  teaching  and  for 
learning; 

•  a  program  so  carefully  organized  that  it  can 
be  introduced  into  a  school  system  with  a  minimum 
of  confusion  and  without  the  sacrifice  of  time  taken 
from  other  important  subjects  of  the  curriculum 
which,  of  course,  are  also  demanding  time. 


Preparing  to  Teach  a  Modern  Program 

Before  we  examine  more  closely  with  you  the 
details  of  the  Mathematics  We  Need  program,  we 
would  like  to  say  more  about  the  all-pervasive 
problem  of  preparing  to  teach  a  modern  program. 

It  is  possible  to  work  out  programs  in  elementary 
mathematics  so  advanced  in  character,  so  skeleton¬ 
ized  in  form,  and  geared  to  so  rapid  a  pace  of 
learning  that  nearly  all  teachers  would  encounter 
great  difficulty  in  teaching  them.  This,  though,  is 
far  from  the  situation  you  will  encounter  if  you  are 
teaching  Mathematics  We  Need.  It  is  the  belief  of 
the  authors  of  this  series  that  you  have  a  program 
which  is  mathematically  powerful,  yet  is  also  highly 
teachable,  highly  learnable  by  all  children,  and 
highly  useful  to  them. 

Some  of  those  who  are  openly  critical  regarding 
the  inadequate  mathematical  background  of  teach¬ 
ers  propose  that,  if  teachers  will  take  a  single  short, 
hurried,  highly  technical  in-service  course  in  math¬ 
ematics,  they  can  be  readied  to  teach  modern 
mathematics.  From  this  hasty  survey,  teachers  are 
supposed  to  learn  all  the  complexities  and  refine¬ 
ments  of  the  subject  so  as  to  be  able  to  identify  the 
characteristics  of  the  difficult  concepts  and  to  ask 
the  right  questions  and  plan  the  best  activities  for 
pupil  discovery.  More  than  that, — it  is  presumed 
that  if  teachers  are  to  teach  a  program  in  which 
the  printed  material  is  hardly  more  than  a  mathe¬ 
matical  outline,  they  will  be  sufficiently  prepared 
so  they  can  write  the  supplementary  materials 
v/hich  are  not  available  in  the  skeleton  of  prepared 
materials,  and  can  themselves  devise  what  is  needed 
for  practice,  maintenance,  problem-solving,  caring 
for  individual  differences,  and  evaluation. 

Those  of  us  who  were  responsible  for  the  prepa¬ 
ration  of  Mathematics  We  Need  recognize  that  brief 
courses  have  value  in  introducing  concepts.  Our 
concern  is  that  such  a  once-over  course,  isolated 
from  the  classroom,  cannot  come  anywhere  near 
readying  teachers  for  their  new  duties.  This  is  so, 
because  even  those  who  have  strong  orientation 
toward  mathematics  absorb  many  misconceptions 
in  the  single  exposure  provided  in  the  course.  Even 


one  or  two  regular  mathematics  courses  leave  seri¬ 
ous  gaps.  The  only  solution  that  we  could  discern 
was  to  take  extra  years  to  prepare  a  program  that 
will  provide  you  each  day  with  a  maximum  of  help. 
Please  note  that  we  say  “each  day.”  Our  program 
gives  you  day-by-day  background  suggestions  to 


assist  you  in  deepening  and  refining  your  mathe¬ 
matical  understanding;  day-by-day  helps  in  guid¬ 
ing  correct  development  of  concepts  and  skills;  and 
an  abundance  of  day-by-day  materials  for  mainte¬ 
nance,  practice,  problem-solving,  individualizing 
instruction,  and  evaluation. 


Facsimile  of  Pupil’s  Page 

Oral  developmental  questions  to  assure 
asking  of  right  questions  for  discovery  and  to 
clarify  concepts  for  pupils  and  teachers 
Variety  of  written  work,  including  practice 
to  further  clarify  and  to  nudge  learning  in  the 
direction  of  permanence 

References  to  reteaching,  extra  activities, 
extra  practice,  and  extra  problems  in  back  of 
book  to  help  make  very  complete  the  program 
of  caring  for  individual  differences 


Teacher’s  Page 

Objectives  and  Background  to  clarify  and 
extend  the  ideas  for  teachers 

Pre-Book  Lesson  that  provides  the  first 
stage  for  discovery 

Notes  for  Using  the  Text  Page  which  pro¬ 
vide  guiding  suggestions  so  that  important 
aspects  in  the  text  are  emphasized 

Individualizing  Instruction  which  provides 
wide  range  of  suggestions  as  a  capstone  of  the 
overall  program  of  individualization 


Using  the  Day-by-Day  Helps 

The  highlights  of  the  general  organization  of  a 
pupil’s  developmental  page  and  corresponding 
teacher’s  page  are  outlined  above.  To  make  more 
evident  to  you  the  value  of  our  suggestions  and 
aids,  we  discuss  with  you  below  the  stages  that  you 
may  want  to  follow  as  you  plan  a  lesson. 

The  items  mentioned  for  the  pupil’s  page  are 
characteristic  of  developmental  pages.  Besides  de¬ 
velopmental  pages,  there  are  many  pages  devoted 
to  resurveying,  reteaching,  exploring,  enrichment, 
problems,  practice,  maintenance,  and  testing. 

The  facsimiles  of  the  pupil’s  pages  in  this  teachers’ 
edition  have  the  further  help  of  answers  and  anno¬ 
tations  printed  thereon,  over  and  above  the  content 
of  the  pupil’s  page  as  such. 

•  As  you  start  to  plan  a  lesson,  you  should  have 
clearly  in  mind  the  underlying  purposes  of  the 
authors  in  writing  that  text  page  (hereafter  referred 
to  as  pupil’s  page”).  These  purposes  are  identi¬ 
fied  on  the  pupil’s  page  by  titles  and  clue  captions, 
and  they  are  further  clarified  by  carefully-stated 
Objectives  on  the  facing  page  of  teaching  sugges¬ 
tions  (hereafter  referred  to  as  “teacher’s  page”). 
In  addition  to  orienting  you  to  the  underlying 


purposes,  these  several  helps  will  enable  you  to 
determine  whether  the  pupil’s  page  is  to  be  used  to 
resurvey,  reteach,  explore,  develop  new  concepts, 
extend,  enrich,  improve  problem-solving  ability, 
provide  practice,  maintain  learning,  or  test  under¬ 
standing  or  skill. 

•  You  will  also  be  concerned  about  having  a 
thorough  understanding  of  each  mathematical  con¬ 
cept  or  idea  which  is  to  be  taught.  As  a  step  in 
this  direction,  (a)  read  through  the  oral  develop¬ 
ment  and  the  associated  reproduced  answers  on  the 
pupil’s  page  (oral  work  is  designated  by  [O] ; 
written  work  by  [W]),  and  then  (b)  read  the  Back¬ 
ground  section  of  the  teacher’s  page.  Note  that 
we  have  not  chosen  to  discuss  all  mathematical 
ideas  at  once  in  a  single  place,  as  in  a  few  pages 
in  the  end  matter,  because  this  form  of  treatment, 
separate  from  the  context  in  which  the  ideas  are 
taught,  would  probably  be  more  confusing  than 
helpful.  Instead,  in  accordance  with  our  day-by- 
day  plan,  we  cover  each  idea  thoroughly  at  the  time 
when  you  teach  it,  thus  enabling  you  to  relate  the 
idea  directly  to  the  content  prepared  for  students. 
Moreover,  this  plan  gives  us  the  opportunity  to 
approach  the  idea  with  you  in  a  variety  of  ways  so 
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that  the  idea  is  brought  to  the  work  on  later  pupil 
pages  and,  consequently,  discussed  again  in  Back¬ 
ground  discussions  on  many  of  those  pages.  * 

•  After  reading  the  Background  section,  read 
again  the  oral  development  on  the  pupil’s  page  to 
help  you  in  planning  your  procedure  for  guiding 
discovery  on  the  part  of  your  pupils.  Note  the 
order  of  the  statements  made  and  the  questions 
asked.  Attempts  to  guide  discovery  are  successful 
to  the  degree  that  learners  are  led  logically  step  by 
step  from  what  they  know  to  the  concluding  idea 
or  understanding  which  is  sought.  Stated  differ¬ 
ently,  clumsy  and  non-sequential  questioning  gets 
nowhere  and  defeats  the  purpose  of  instruction. 

We  take  pride  in  the  developmental  lessons  in 
our  program.  In  the  writing  of  each  lesson,  ques¬ 
tions  have  been  worded  carefully,  only  to  be  re¬ 
worded  and  then  reworded  again  in  the  interest  of 
clarity;  and  questions  have  been  tried  out  in  one 
sequence  after  another  in  search  of  the  best  order 
attainable.  As  we  have  said,  we  take  pride  in  the 
final  product,  but  our  pride  is  tempered  with 
awareness  that  we  have  done  no  more  than  authors 
of  texts  should  do.  Many  teachers  starting  on  a 
new  program  will  not  find  it  possible,  on  their  own, 
to  devise  a  sequence  of  questions  adequate  to  guide 
discovery  effectively,  and  they  are  entitled  to  what 
help  can  be  given  them.  Teachers  who  are  more 
sophisticated  in  mathematics  will  see  in  what  we 
offer  a  means  of  checking  and  possibly  improving 
their  own  patterns  of  questioning. 

The  introductory  question  and  the  sequence  of 
questioning  in  the  oral  development  have  these 
further  values:  (a)  the  introductory  challenging 
question  that  is  utilized  to  introduce  the  develop¬ 
ment  often  serves  to  motivate  pupils;  (b)  the  oral 
responses  will  help  you  keep  track  of  your  pupils’ 
thinking;  and  (c)  these  developmental  lessons 
enable  you  to  help  your  pupils  acquire  skill  in 
reading  with  understanding  the  closely-knit  type  of 
writing  that  is  characteristic  of  mathematical  mate¬ 
rial.  Point  (c)  needs  to  be  emphasized.  Pupils 


*  If  you  are  interested  in  examining  a  number  of  the 
ideas  at  one  time,  first  turn  to  Terms  with  Illustrations, 
page  374  of  this  Teachers’  Edition.  Then,  for  more 
detailed  study,  turn  to  pages  xv— xix  to  locate  references 
in  this  Teachers’  Edition  to  pages  where  further  discus¬ 
sion  of  the  ideas  may  be  found. 


who  do  not  have  mathematics  texts  that  require 
this  kind  of  reading  will  almost  certainly  encounter 
serious  difficulties  when  they  deal  with  the  heavily 
verbal  texts  at  later  grade  levels. 

•  Now  with  the  purposes,  a  clear  understanding 
of  the  content  to  be  taught,  and  the  general  plan 
of  guided  discovery  of  the  pupil’s  page  in  mind, 
read  the  Pre-Book  Lesson  on  the  teacher’s  page. 
Here,  too,  we  felt  that  we  should  take  whatever 
time  was  necessary  to  work  out  with  exceeding  care 
model  plans  of  instruction  to  precede  the  study  of 
the  text  page — model  plans  only  in  the  sense  of 
illustrative  patterns  to  be  adapted  as  desired. 

Seek  these  things  from  the  suggestions  in  the 
Pre-Book  section:  a  further  opportunity  to  enhance 
your  own  understanding;  an  excellent  technique 
for  inventorying  pupil  background  prior  to  more 
systematic  development;  a  first  approach  to  the 
idea — an  approach  that  offers  optimum  oppor¬ 
tunity  for  guided  discovery,  and  one  that  is  less 
abstract  and  is  closer  to  pupils’  experiences  than 
the  text  development;  and  an  opportunity  to 
strengthen  earlier  learnings  that  are  needed  for  the 
new  topic. 

•  As  you  turn  to  the  section  on  the  teacher’s  page 
entitled  Using  the  Text  Page,  you  will  be 
closely  relating  the  suggestions  in  this  section  to 
the  [O]  and  [W]  sections  of  the  pupil’s  page.  It  is 
at  this  point  that  you  crystallize  the  plan  that  you 
will  use  for  the  portion  of  the  lesson  that  pertains 
to  the  basic  purpose  of  the  page. 

•  In  completing  your  planning  of  the  lesson,  you 
\tMl  need  to  be  concerned  regarding  the  extensions, 
practice,  maintenance,  problem-solving,  and  test¬ 
ing  requirements  that  are  so  fundamental  in  caring 
for  individual  differences.  Mathematics  We  Need , 
because  it  is  a  complete  program,  provides  all  of 
these.  First,  look  at  the  pupil’s  page  itself.  You 
frequently  will  find  on  that  page  one  or  more  sets 
of  the  following:  practice  items  presented  in  inter¬ 
esting  variations;  maintenance  exercises  for  con¬ 
cepts  developed  earlier;  a  section  of  enrichment;  a 
set  of  problems;  a  brief  test.  Also,  on  a  pupil’s 
page,  you  often  will  find  references  to  one  or  more 
of  the  following:  Reteaching  (except  for  grades 
1-3),  Extra  Examples,  Extra  Problems,  Extra 
Activities.  These  are  references  to  the  valuable 
reservoir  at  the  end  of  the  pupil’s  book.  Reteaching 
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is  included  in  the  back  of  the  book  since  in  many 
classes  or  for  several  pupils  in  a  class  it  will  not  be 
needed. 

•  Although  we  have  moved  a  long  way  toward 
completeness  in  building  into  the  textbook  itself  a 
very  comprehensive  program  for  caring  for  individual 
differences ,  we  have  not  been  satisfied  to  stop  there. 
You  will  find  on  many  teacher’s  pages  that  there 
are  helpful  suggestions  for  Slower  Learners ,  All  Pupils, 
and  More  Capable  Children  under  the  general  heading 
Individualizing  Instruction.  This  wealth  of  ma¬ 
terials  for  individualizing  your  teaching  combined 
with  all  that  is  provided  in  the  pupil’s  book  means 
that  you  can  help  each  pupil  achieve  at  his  highest 
level. 

In  summary,  then,  as  exemplified  by  almost  any 


pupil’s  page  and  its  accompanying  teacher’s  page, 
we  have  tried  to  give  you  a  self-contained  program 
that  day  by  day  relates  the  content  of  each  day’s 
work  to  the  total  mathematics  program ;  that  helps 
you,  the  teacher,  to  have  the  kind  of  clear  and 
thorough  understanding  of  the  content  that  is 
needed  for  superior  teaching;  that  has  a  model  set 
of  questions  for  each  development  to  help  each 
pupil,  largely  through  his  own  efforts,  discover 
concepts  and  procedures;  that  gives  you  guidance 
in  setting  up  the  highly  important  pre-book  lessons; 
that  provides  for  differences  in  learning  rates; 
and  that  provides  for  you  complete  programs  of 
practice,  maintenance,  problem-solving,  enrich¬ 
ment,  and  testing,  over  and  above  a  most  carefully- 
worked-out  sequence  of  mathematical  content. 
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Notes  Regarding  the  Mathematics  We  Need  Program 


Building  on  Mathematical  Structure 

In  elementary-school  mathematics,  pupils  use 
and  study  progressively  more  sophisticated  sets  of 
numbers — counting  numbers,  whole  numbers,  frac¬ 
tion  numbers  (non-negative  rational  numbers), 
integers,  rational  numbers,  and  real  numbers.  As 
new  sets  of  numbers  are  investigated,  operations 
on  these  sets  are  defined  and  properties  of  these 
operations  are  observed  and  generalized.  In  turn, 
these  properties  supply  the  justifications  for  various 
algorithms  such  as  those  that  are  used  for  finding 
sums  or  products.  This  explicit  study  of  various 
number  systems,  of  operations  on  their  sets  of 
elements,  of  properties  of  these  operations,  and  of 
applications  of  these  properties  is  frequently  called 
study  of  mathematical  structure.  * 

In  the  Mathematics  We  Need  series,  stress  is  placed 
on  a  realistic  developmental  program  leading  to 
having  pupils  eventually  see  elementary  mathe¬ 
matics  as  a  structured  subject.  The  program  has  a 
first  cycle  that  introduces  during  the  first  four  years 
the  elements  of  the  structure  in  a  somewhat  intui¬ 
tive  and  inductive  approach — this  builds  under¬ 
standings  and  skills  carefully,  unencumbered  by 
extensive  symbolism.  Then,  in  a  second  cycle,  the 
program  becomes  more  explicit  and  more  symbolic 
so  as  to  provide  optimum  progress  toward  a  logical, 
formal,  deductive  approach  to  the  study  of 
mathematics. 

In  the  early  school  years,  the  concept  of  a  set  is 
developed  through  well-planned  study  of  natural 
objects,  and  then  by  extension  to  sets  of  numbers. 
The  sets  of  counting,  whole,  and  fraction  numbers 
are  carefully  studied  and  the  operations  on  these 
sets  are  progressively  discovered.  Similarly,  the 
Commutative  and  Associative  Properties  of  Addi¬ 
tion  and  Multiplication,  the  Distributive  Property 
of  Multiplication  over  Addition,  zero  as  the  identity 
element  for  addition,  one  as  the  identity  element 
for  multiplication,  and  additive  and  multiplicative 
inverses  are  studied  first  through  observation  in 

*  The  illustration  on  the  title  page  of  the  textbook 
may  be  used  to  indicate  to  pupils  the  general  goal  of 
the  book  in  the  study  of  structure. 


many  examples.  Then  after  pupils  have  encoun¬ 
tered  these  concepts  repeatedly  in  a  variety  of  situ¬ 
ations  and  have  generalized  them  at  their  own  level 
of  maturity  and  understanding,  technical  names  are 
attached  to  various  sets  of  numbers  and  to  proper¬ 
ties  of  the  operations  on  these  sets. 

In  the  middle  grades,  the  properties  of  operations 
are  used  explicitly  to  justify  the  procedures  in 
multiplication  algorithms  and  long-division  algo¬ 
rithms.  Properties  of  operations  on  non-negative 
rational  numbers  are  explicitly  stated  and  named 
and  are  used  to  justify  procedures  in  adding,  sub¬ 
tracting,  multiplying,  and  dividing  in  this  set  of 
numbers. 

In  grades  seven  and  eight  the  interrelation  of  the 
various  sets  of  numbers  studied  previously  is  ob¬ 
served  and  diagrammed.  The  negatives  of  whole 
numbers  are  introduced  and  the  set  of  integers  is 
identified.  The  properties  of  the  operations  on 
these  various  sets  are  summarized  and  are  symbol¬ 
ized  in  forms  such  as  a  b  —  b  a.  In  these 
grades,  too,  other  number  systems  are  introduced, 
non-negative  and  negative  rational  numbers  are 
recognized  as  making  up  the  set  of  rational  num¬ 
bers,  and  numbers  that  correspond  to  points  on 
the  number  line  but  that  cannot  be  expressed  in 
the  form  y,  with  a  and  b  integers  and  b  9^  0,  are 
named  “irrational  numbers.”  Finally,  the  union 
of  the  sets  of  rational  and  irrational  numbers  is 
found  to  be  the  set  of  real  numbers.  As  these  sets 
of  numbers  are  introduced  through  applications, 
their  properties  are  observed  and  generalized. 
Throughout  this  study,  the  properties  of  the  opera¬ 
tions  on  these  sets  are  seen  to  justify  more  complex 
computations  and  are  used  to  justify  short  cuts, 
mental  procedures,  and  steps  in  solving  open 
mathematical  sentences. 

It  should  be  emphasized  that  the  program  as  a 
whole  involves  a  gradual,  progressively  more  ex¬ 
plicit  development  starting  in  the  primary  grades, 
extending  through  grade  8,  and  then  continuing 
into  the  high-school  books  in  the  Ginn  Modern 
Mathematics  Series.  The  pupil  is  led  naturally 
from  intuitive  reasoning  to  the  threshold  of  formal 
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study  of  the  number  systems.  Ideas  are  introduced 
when  they  can  be  made  reasonable  to  the  pupil. 
Once  they  are  introduced,  they  are  used.  The  pupil 
is  not  artificially  or  unrealistically  subjected  to 
formalism,  technical  terms,  and  symbols  until  the 
ideas  are  well  established. 

With  such  a  program,  the  pupil  is  helped  to 
understand  what  he  is  doing  and  sees  the  study  of 
mathematics  as  a  unified,  rational  whole.  At  the 
same  time  he  has  a  sound  basis  for  a  logical  de¬ 
ductive  study  of  mathematics  in  the  years  that 
follow. 

Building  on  Mathematical  Strands 

There  are  certain  basic  mathematical  concepts, 
fundamental  principles,  and  computational  tech¬ 
niques  which  permeate  and  unify  the  entire  mathe¬ 
matics  program  from  grade  1  through  grade  8. 
These  we  call  “mathematical  strands.”  Many 
strands  are  introduced  in  the  early  grades  with 
provision  for  consistent  reinforcement  and  extension 
at  each  succeeding  grade  level.  At  whatever  point 
the  first  presentation  is  made,  opportunities  are 
given  for  building  on  these  strands,  a  number  of 
which  are  mentioned  below: 

1.  Sets  and  Operations  on  Sets — studied  as  the 
basis  for  the  development  of  whole-number  con¬ 
cepts,  for  the  understanding  of  operations  on  num¬ 
bers,  and  for  clarification  of  geometric  ideas 

2.  Number — study  of  the  set  of  whole  numbers 
extended  to  the  sets  of  non-negative  rational  num¬ 
bers,  integers,  non-negative  and  negative  rational 
numbers,  and  real  numbers 

3.  Numeration  Systems — thorough  study  of  our 
base-1 0  place-value  system ;  comparison  with  place- 
value  systems  having  bases  other  than  10 

4.  Operations  on  Sets  of  Numbers — study  of  the 
meaning  of  operation,  certain  defined  operations, 
and  the  properties  of  the  operations  and  use  of 
these  ideas  to  make  logical  the  computational 
techniques  which  are  in  general  use 

5.  Estimation  and  Methods  of  Mental  Compu¬ 
tation 

6.  Mathematical  Sentences — emphasis  upon 

symbols  for  operations  (  +  ,  — ,  X,  -r-,  )  )  and 

symbols  which  indicate  equality,  inequality,  and 
order  (  =  ,7^,  <,  >,  < ,  >);  true,  false,  and  open 
mathematical  sentences 


7.  Problem-Solving — extended  from  simple  one- 
step  situations  to  complex  situations  which  require 
the  statement  and  solution  of  involved  mathe¬ 
matical  sentences 

8.  Non-Metric  Geometry — starting  from  the  rec¬ 
ognition  of  common  geometric  figures  and  progress¬ 
ing  gradually  to  the  study  of  properties  of  such 
figures  as  prisms,  pyramids,  cylinders,  cones,  and 
spheres 

9.  Measurement — a  strand  which  utilizes  many 
concepts  of  metric  geometry 

To  illustrate  more  fully  the  development  of  a 
strand  and  the  manner  in  which  such  a  sequence 
contributes  to  a  unified  whole,  let  us  examine  in 
some  detail  a  strand  that  is  somewhat  closer  to 
applied  mathematics — the  measurement  strand. 
Illustrations  of  certain  other  strands  were  provided 
in  the  section  entitled  Building  on  Mathematical 
Structure. 

The  study  of  measurement  progresses  from  simple 
beginnings  when  pupils  intuitively  sense  a  differ¬ 
ence  in  sizes  of  objects,  to  the  need  for  comparison 
through  the  selection  and  use  of  appropriate  units 
of  measurement,  to  the  development  in  the  upper 
grades  of  ideas  of  precision.  Experiences  in  the 
measurement  of  a  variety  of  physical  objects  in  the 
environment  are  provided,  but  the  discussion  that 
follows  will  be  limited  to  the  developmental  se¬ 
quence  for  the  measurement  of  length,  area,  and 
volume. 

Basic  to  the  concept  of  measurement  in  the 
elementary  grades  is  the  idea  of  a  unit  of  measure¬ 
ment  which  is  of  the  same  nature  as  the  thing  to 
be  measured.  The  measure  of  a  segment  is  in 
terms  of  a  unit  that  is  a  line  segment;  the  measure 
of  an  angle  is  in  terms  of  a  unit  that  is  an  angle; 
the  measure  of  a  region  is  in  terms  of  a  unit  that 
is  a  region,  and  so  on.  However,  the  unit  need 
not  be  a  standard  unit,  and  the  initial  phase  for 
the  study  of  each  type  of  measurement  is  the  use 
of  a  variety  of  arbitrary  units.  Thus,  attention  is 
focused  upon  the  process  rather  than  upon  the  unit. 

Pupils  see  that  they  may  express  the  length  of 
their  desks,  of  the  table,  or  of  the  bookcase  in  such 
arbitrary  units  as  “finger  inch”  or  “pencil.”  They 
may  find  the  length  of  the  room  in  “paces.” 
Emphasis  is  placed  upon  the  idea  that  the  measure 
of  a  segment  is  a  number  which  indicates  how 
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many  times  the  unit  is  applied  in  the  distance  from 
one  end  point  to  the  other  end  point  of  the  segment 
measured.  To  name  a  length  is  to  mention  both 
the  number  that  is  the  measure  and  the  unit  of 
measurement — for  example,  5  feet. 

As  pupils  experiment  with  arbitrary  units  they 
find  that  convenience  in  measuring  requires  the 
use  of  both  large  and  small  units.  These  and  other 
experiences  bring  to  pupils  a  realization  of  the 
necessity  for  standard  units  and  the  need  to  develop 
skill  in  the  use  of  standard  measuring  devices  scaled 
in  inches,  centimeters,  feet,  yards,  and  so  on. 

Since  the  measure  of  a  segment  may  not  always 
be  a  whole  number,  a  logical  approach  to  the  study 
of  rational  numbers  is  provided.  Throughout 
grades  4-8,  measurement  units  and  rational  num¬ 
bers  are  closely  related  through  the  study  of  concrete 
objects,  regions,  and  the  number  line. 

The  part  of  the  measurement  strand  which  deals 
with  the  measure  of  the  region  builds  on  the  basic 
concepts  developed  for  the  measurement  work  with 
segments.  Pupils  first  use  unit  regions  having 
various  shapes — triangular,  rectangular,  circular, 
square.  When  a  square  region  is  recognized  as 
the  most  advantageous  unit,  then  the  square  inch, 
the  square  centimeter,  the  square  foot,  and  so  on 
are  derived  from  the  corresponding  standard  units 
for  segments.  In  all  phases  of  the  measurement 
strand,  there  is  emphasis  upon  the  idea  that  the 
smaller  the  unit  used,  the  more  precise  the  meas¬ 
urement. 

When  measurement  of  volume  is  developed  in 
grade  6  and  then  extended  in  grades  7  and  8,  the 
basic  measurement  ideas  described  for  segments 
and  regions  are  utilized.  Further  extension  of  the 
work  in  measurement  includes  the  development  of 
such  formulas  as  those  for  computing  perimeter, 
area,  and  volume. 

Values  of  Precision  in  Mathematical  Language 

In  a  modern  program,  more  emphasis  is  placed 
on  the  ideas  underlying  mathematics  and  more 
attention  is  given  to  abstract  patterns  of  thought. 
To  achieve  all  this,  new  symbolism  and  terminology 
are  needed  in  the  early  grades.  However,  this  sym¬ 
bolism  and  terminology  must  not  be  arbitrarily 
rushed  into  the  program — what  is  introduced  must 
be  precise  but,  at  the  same  time,  it  must  be  intro¬ 


duced  gradually.  This  introduction  should  occur 
after  sufficient  understanding  has  been  achieved  so 
that  the  use  of  the  symbol  or  term  will  promote 
more  complete  understanding  of  the  concept  under 
study.  Once  introduced,  such  symbolism  and  ter¬ 
minology  has  to  be  maintained  throughout  the  pro¬ 
gram  with  frequent  reinforcement  and  extension. 

The  degree  of  precision  used  at  a  certain  level 
should  depend  not  only  on  the  subject  matter  of 
that  level  but  also  on  how  well  it  will  hold  up 
under  more  advanced  treatment.  For  example,  the 
statement  “When  numbers  are  added,  the  sum  is 
greater  than  any  addend.”  seems  very  precise  if 
the  only  numbers  that  are  known  to  the  pupil  are 
the  counting  numbers  1,  2,  3,  and  so  on.  However, 
the  lack  of  precision  becomes  evident  when  the 
pupil  learns  about  the  set  of  whole  numbers,  with 
its  new  member  0,  and  recognizes  that  for  3  +  0, 
for  instance,  the  sum  is  not  greater  than  the 
addend  3. 

Traditional  mathematical  areas — algebra,  geom¬ 
etry,  trigonometry — still  form  the  core  of  the 
secondary-mathematics  program,  but  this  core  is 
enveloped  by  modern  notation,  modern  approaches 
and,  to  some  extent,  new  concepts.  Such  a  program 
is  easily  studied  if  good  foundations  have  been  laid 
in  the  elementary  program.  Thus,  precision  in  an 
elementary  program  is  necessary  to  clarify  and 
simplify  the  material  being  studied  at  any  particu¬ 
lar  level  and  to  lay  sound  foundations  for  clear  and 
concise  definitions  for  extensive  development  of 
work  in  later  grades. 

Geometry  provides  a  good  illustration  of  the 
value  of  careful  use  of  language.  Precision  in 
presenting  geometric  concepts  is  needed  in  order 
that  the  pupil  understand,  early  in  his  training, 
the  difference  between  metric  and  non-metric 
geometry  and  the  difference  between  abstract  sets 
of  points  and  geometric  shapes  in  the  physical 
universe.  Such  precision  is  necessary  not  only  for 
further  study  in  geometry  but  also  in  order  to 
understand  better  the  subject  matter  that  is  being 
presented  in  many  of  the  modern  science  programs. 

Although  the  need  for  precise  terminology  in 
enabling  pupils  to  communicate  their  thoughts 
with  clarity  is  recognized,  it  is  unfortunate  that, 
even  in  the  so-called  modern  approach  to  mathe¬ 
matics,  there  does  not  exist  universally  accepted 
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terminology.  This  leads  to  some  confusion  as  one 
turns  to  different  sources.  However,  we  are  closer 
to  such  an  ideal  situation  than  ever  before.  Mathe¬ 
matics  We  Need  employs  terminology  that  is  up-to- 
date,  generally  accepted,  and  widely  used.  In 
cases  where  variations  of  terminology  for  a  certain 
idea  exist,  Mathematics  We  Need  introduces  such 
variations  when  this  does  not  lead  to  inconsistency. 

Using  Mathematics 

The  expression  “using  mathematics”  means  the 
employing  of  ideas  from  mathematics  that  help 
solve  the  many  numerical  and  geometrical  prob¬ 
lems  so  common  in  this  scientific  age,  as  well  as 
problems  in  more  advanced  phases  of  mathematics. 
In  other  words,  mathematics  taught  in  an  elemen¬ 
tary  grade  has  two  major  applications.  One  is 
external  as  applied  to  realistic  problems  and  the 
other  is  internal  as  developmental  in  instilling  an 
attitude  of  creative  attack  on  the  mathematics  of 
later  grades  and  the  mathematics  of  the  future, 
some  of  which  is  now  not  even  known. 

We  normally  think  of  the  external  use  when  we 
refer  to  “applied”  mathematics.  Pupils,  of  course, 
do  use  mathematics  in  real-life  situations  outside 
the  classroom,  but  the  immediate  practical  situa¬ 
tions  do  not  constitute  a  complete  curriculum. 
Pupils  also  need  to  study  problem-solving  situations 
of  a  more  abstract  and,  in  a  sense,  less  realistic 
nature.  Because  of  the  pressure  of  many  language 
patterns  and  combinations  of  situations,  many  as 
yet  undreamed  of,  it  is  difficult  to  teach  each 
pattern  of  words  individually  in  an  effort  to  help 
pupils  interpret  independently  all  the  problems 
they  might  face. 

Providing  a  powerful  foundation  for  problem¬ 
solving  is  the  concept  of  a  mathematical  model. 
A  problem  normally  involves  the  application  of 
mathematics  to  some  physical  situation.  But  to 
solve  the  problem,  the  pupil  must  translate  the 
description  in  words  into  the  language  of  mathe¬ 
matics.  In  technical  terms,  he  needs  to  learn  how 
to  set  up  a  mathematical  model  for  the  problem. 
At  first,  this  model  may  be  the  basic  idea:  if  the 
two  addends  are  known,  addition  is  used  to  find 
the  sum;  and  if  a  sum  and  an  addend  are  known, 
subtraction  is  used  to  find  the  unknown  addend. 
Similarly,  if  the  two  factors  are  known,  multipli¬ 


cation  is  used  to  find  the  product;  and  if  a  product 
and  one  factor  are  known,  division  is  used  to  find 
the  unknown  factor.  Later,  the  pupil  moves  to  a 
more  symbolic  model — a  mathematical  sentence 
for  the  situation.  In  many  cases,  this  sentence  may 
be  a  statement  of  an  addends-sum  relationship  (for 
example,  8  +  6  =  n)  or  a  statement  of  a  factors- 
product  relationship  (for  example,  3  X  n  =  24); 
or  perhaps  a  statement  of  a  well-known  formula 
such  as  F  =  fC  +  32.  This  means  that  pupils 
must  learn  to  express  verbal  statements  as  mathe¬ 
matical  sentences,  and  be  able  to  solve  these  sen¬ 
tences  once  they  have  been  written.  The  final 
phase  of  problem-solving  consists  of  the  pupil’s 
translating  into  its  physical  meaning  in  the  problem 
situation  the  answer  he  obtained  by  working  in 
the  model. 

Problems  chosen  to  illustrate  problem-solving 
techniques  can  be  very  interesting.  Fortunately, 
pupils  enjoy  a  wealth  of  applied  problems  which 
are  significant  to  them.  They  like  to  know  more 
about  how  mathematics  is  actually  used  in  science, 
in  technology,  in  sports,  in  business,  in  the  social 
sciences,  and  so  on.  Even  when  not  immediately 
practical  for  pupils,  such  uses  of  mathematics  help 
them  develop  problem-solving  skills  and  enable 
them  to  understand  how  other  people  use  mathe¬ 
matics. 

The  second  major  aspect  of  using  mathematics 
is  often  neglected  when  teaching  a  particular  topic. 
Virtually  all  of  the  mathematics  developed  in  the 
elementary  grades  is  needed  later  in  other  mathe¬ 
matics  courses  and  potentially  in  presently  unrecog¬ 
nized  uses.  It  is  often  difficult  to  explain  in 
meaningful  terms  to  the  pupil  that  he  is  studying 
a  topic  one  year  so  that  he  can  use  it  another  year 
or  even  several  years  in  the  future,  in  connection 
with  other  topics  in  mathematics  presently  unknown 
to  him. 

This  study  of  mathematics  for  its  own  sake, 
which  might  be  called  internal  applications,  takes 
many  forms:  learning  basic  skills  for  future  appli¬ 
cation,  solving  problems  of  a  purely  numerical 
nature,  solving  fun  or  recreational  problems,  and 
others.  Indeed,  most  of  the  modern  topics  such  as 
sets,  properties,  numeration  systems,  and  non¬ 
metric  geometry  are  justified  as  an  important  part 
of  the  curriculum,  because  of  their  usefulness  in  the 
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development  of  insight,  in  providing  an  orderly 
base  for  mathematical  thinking,  and  in  meeting 
the  mathematical  needs  of  the  future  rather  than 
because  of  their  immediately  utilitarian  value. 

In  a  complete  elementary-mathematics  program, 
then,  pupils  encounter  mathematics  which  they  will 
use  in  several  ways :  actual  applications  to  problems 
in  their  own  life;  applications  to  problems  beyond 
their  relatively  limited  experiences,  techniques  and 
understandings  that  will  help  them  unlock  mathe¬ 
matics  in  the  future;  and  problems  of  a  puzzle  or 
recreational  nature. 

There  is  no  sharp  distinction  between  “pure” 
and  “applied”  mathematics,  and  that  is  as  it  should 
be.  If  mathematics  is  to  be  functional  and  worth¬ 
while  for  a  pupil,  he  should  think  of  the  subject  as 
one  which  is  used  so  often  that  it  is  practical,  but 
also  as  one  which  is  fascinating  in  its  own  right, 
without  regard  to  application.  This  “dual  but 
unified”  nature  of  mathematics  is  excellently  re¬ 
flected  in  the  Mathematics  We  Need  series. 

Providing  for  Individual  Differences 

f  The  extraordinarily  great  range  of  differences 
within  and  among  children  at  any  given  age  level 
often  is  neither  well  defined  nor  understood.  At 
the  fifth-grade  level,  for  instance,  it  is  normal  to 
find  children  ranging  from  early  third-grade  to  late 
eighth-grade  levels  in  interest,  ability,  and  achieve¬ 
ment.  Psychologists  did  not  discover  individual 
differences,  they  merely  described  their  range. 

Most  of  us  as  teachers  and  parents  are  con¬ 
ditioned  to  judge  progress  or  success  in  terms  of 
some  preconceived  notion  of  a  standard  which  is 
considered  to  be  average  or  normal.  Our  levels 
of  expectation  in  mathematics  instruction  and 
achievement  are  affected  by  some  such  “average.” 
Making  adjustments  for  children  who  deviate  from 
this  normal  expectation  is  a  major  responsibility  if 
the  effectiveness  of  our  instruction  is  to  be  at  a 
maximum.  The  provisions  and  recommendations 
for  attaining  the  highest  level  of  interest  and 
achievement  by  all  pupils  which  are  found  in  the 
Mathematics  We  Need  series  stem  from  the  following 
philosophy  of  mathematical  learning: 

a.  A  sound,  carefully  prepared,  sequential  set 
of  mathematical  ideas  and  skills  must  be  made 
available  to  all  pupils. 


b.  Regardless  of  whether  or  not  a  school  system 
uses  acceleration  as  one  way  of  providing  for  indi¬ 
vidual  differences,  there  still  must  be  a  wide  variety 
of  activities  provided  in  the  basic  printed  program. 
This  is  so  because  even  when  pupils  are  accelerated, 
there  will  still  be  individuals  who  differ  within  the 
accelerated  group  and  who  must,  therefore,  have 
differentiated  assignments. 

c.  Enrichment  activities  should  be  available  to 
all  pupils.  Slower  learners  should  not  be  denied 
the  excitement  and  additional  insight  often  found 
in  enrichment  activities.  In  general,  enrichment 
work  extends  and  supplements  the  basic  mathe¬ 
matics  program.  It  affords  an  opportunity  to  take 
“side  trips”  into  the  world  of  mathematics  which 
may  be  equally  enjoyed  by  all  pupils.  Mathematics 
We  Need  frequently  provides  enrichment  sugges¬ 
tions  which  can  be  used  with  all  pupils. 

There  is  a  wide  range  of  activities  and  suggestions 
for  individualizing  instruction  available  in  the 
Mathematics  We  Need  series. 

•  In  the  pupil’s  textbook  you  will  find  a  variety 
of  extra  materials.  At  intervals  through  the  chap¬ 
ters  of  each  book  are  sections  which  are  clearly 
indicated  as  being  intended  for  enrichment.  Many 
other  pages  offer  alternate  ways  of  performing  an 
operation  or  carrying  out  new  activities  for  children 
to  try. 

•  The  reservoir  at  the  end  of  each  textbook  for 
grades  3-8  provides  three  types  of  extra  help. 
These  are  found  under  the  following  titles:  (1) 
Extra  Problems;  (2)  Extra  Examples;  and  (3) 
Extra  Activities.  Further,  in  grades  4-8,  some 
Reteaching  helps  are  provided  in  the  reservoir. 
Each  of  these  sections  can  be  an  excellent  and 
useful  source  of  material  for  individuals  or  small 
groups  of  children  as  the  occasion  demands.  Ref¬ 
erences  to  these  extra  exercises  are  provided  at  the 
end  of  appropriate  material  in  the  basic  pages  of 
the  textbook. 

•  A  section  entitled  Individualizing  Instruc¬ 
tion  is  available  in  most  of  the  lesson  plans.  In¬ 
cluded  in  this  section  are  suggestions  for  all  pupils, 
slower  learners,  and  more  capable  learners.  Often, 
several  different  types  of  activities  are  suggested 
for  a  given  group  of  children.  Thus,  a  wide  variety 
of  experiences  in  learning  mathematical  concepts 
is  provided. 
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•  The  carefully  developed  discussions  in  the 
Background  section  of  lesson  plans  provide  a  source 
that  can  be  often  used  for  more  enrichment. 

•  Pre-Book  Lessons  and  Using  the  Text  Page  in 
the  lesson  plans  suggest  further  resources  in  caring 
for  individual  differences. 

•  At  the  end  of  each  chapter  in  the  teachers’ 
edition  there  are  further  suggestions  for  supple¬ 
menting  and  extending  the  mathematics  program. 
Some  of  these  activities  involve  the  alternate  uses 
of  pages  of  material  in  the  pupil’s  text.  This 
feature  takes  advantage  of  the  fact  that  many  of 
the  activities  on  the  pupil’s  pages  may  be  modified 
or  adapted  slightly  to  create  an  exciting  and  valu¬ 
able  extended-learning  or  practice  experience. 

•  The  workbooks  in  the  series  afford  many  op¬ 
portunities  for  individualizing  instruction. 

•  Further  extension  is  possible  through  using 
supplementary  materials  that  are  available  from 
Ginn  and  Company.  These  include  Ginn  Arithme- 
Sticks,  Related-Facts  Cards ,  two  kits  of  flannel  items 
entitled  Introduction  to  Sets  and  Numbers  and  Operations 
on  Sets  and  Numbers ,  and  a  number-line  model 
entitled  Modern  Number  Line.  All  of  these  are 
designed  to  present  modern  mathematics  ideas  and 
all  have  complete  guides.  Further,  for  certain 
situations,  we  suggest  that  you  write  to  the  pub¬ 
lishers,  Ginn  and  Company,  to  inquire  regarding 
supplementary  publications  that  will  provide  further 
enrichment. 

The  Learning  Process  in  Mathematics 

Thirty  years  ago,  when  the  idea  of  developing 
arithmetic  through  understanding  rather  than 
through  memorization  was  being  pioneered  by 
Ginn  and  Company  arithmetic  authors  and  editors, 
a  widely  recognized  expert  in  the  teaching  of 
secondary  mathematics  asked  one  of  the  authors  to 
tell  him  something  of  the  new  movement.  At  the 
outset  he  admitted  that  he  was  unsympathetic  with 
the  little  he  had  heard  about  it.  As  the  author 
proceeded  in  his  explanation  of  “meaningful  arith¬ 
metic,”  this  secondary  specialist  became  steadily 
more  impatient,  finally  breaking  out  with  the 
statement,  “All  nonsense!  Just  see  to  it  that  chil¬ 
dren  in  the  elementary  grades  learn  to  add,  sub¬ 
tract,  multiply,  and  divide.  Then  when  they  come 
to  high  school,  we’ll  teach  them  how  to  think!” 


He  did  not  say  how  and  why  children  who  had  been 
learning  arithmetic  blindly  and  mechanically  for 
seven  or  eight  years  would  suddenly  be  ready,  dis¬ 
posed,  and  able  to  blossom  into  the  ability  to  rea¬ 
son  mathematically  upon  becoming  high-school 
freshmen. 

The  anecdote  is  worth  the  telling  for  two  reasons. 
In  the  first  place,  this  critic’s  brief  statement  epito¬ 
mized  the  conception  of  arithmetic  and  of  the 
processes  of  teaching  and  learning  the  subject  that 
was  dominant  thirty  years  ago:  arithmetic  was 
thought  to  consist  primarily  of  computation  skills, 
to  be  learned  and  maintained  by  incessant  practice. 
In  the  second  place,  the  conversation  reveals 
the  conditions  under  which  “meaningful  arith¬ 
metic,”  the  precursor  of  “modern  elementary 
mathematics,”  made  its  great  contributions  in 
developing  the  climate  for  and  making  excellent 
progress  in  the  learning  of  mathematics  via  under¬ 
standing — contributions  for  which  it  is  not  too 
generally  given  credit. 

The  key  word  in  any  account  of  the  learning 
process  in  mathematics  is  understanding.  This  state¬ 
ment  holds  true  even  in  the  case  of  attitudes,  for 
how  can  one  be  confident  in  using  intellectual 
skills  one  does  not  understand  or  respect  a  body 
of  knowledge  that  possesses  little  meaning? 

Now,  understanding  is  not  an  all-or-none  affair, 
either  present  or  absent;  rather,  it  is  a  matter  of 
degree.  A  child  is  told  that  there  are  five  horses  in 
a  field.  Does  he  understand  “five”?  Yes,  to  some 
extent,  if  he  realizes  that  “five”  is  a  correct  word 
to  use  for  the  particular  set  of  horses  he  sees;  but 
No,  in  a  fuller  sense  of  the  word,  if  to  him  “five” 
refers  to  these  special  animals  and  is  not  under¬ 
stood  as  a  characteristic  of  all  sets  that  are  in  one- 
to-one  correspondence  with  that  set  of  horses. 

The  degrees  of  understanding  just  illustrated  are 
rarely  adequate  in  mathematical  learning,  save  as 
starting  points.  For  the  idea  of  “five,”  we  are 
dealing  with  abstract  ideas  which  have  no  physical 
existence  whatsoever;  but,  if  we  understand  the 
idea  thoroughly,  we  can  impose  this  idea  on  a 
great  variety  of  external  representations.  However, 
note  the  word  “impose.”  The  ideas  are  not  in  the 
representations.  Instead,  we  put  them  there. 

For  every  idea  there  is  usually,  but  not  always, 
a  word  or  other  symbol  (“five,”  “5,”  “3  +  2,” 
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“8  —  3”)  which  stands  for  it;  and  more  complex 
abstractions,  such  as  generalizations  which  involve 
a  relationship  among  several  ideas  are  also  usually 
couched  in  language.  But  neither  an  idea  nor  a 
generalization  can  have  much  meaning  if  one 
knows  only  the  corresponding  symbol  or  symbolic 
expression.  And  here  lies  one  of  the  most  serious 
pitfalls  in  teaching  mathematics,  or  anything  else, 
for  we  may  infer  that  a  learner  who  can  correctly 
employ  the  appropriate  language  in  response  to  a 
limited  number  of  specific  unvarying  questions  has 
actually  acquired  all  the  understanding  we  want 
him  to  have.  It  is  for  this  reason  that  too  early 
introduction  of  symbols,  terms,  and  definitions  de¬ 
feats  sound  learning— too  early  in  the  sense  of  an 
inadequate  base  of  understanding  so  that  memori¬ 
zation  is  the  only  recourse. 

Do  you  want  an  example?  If  so,  read  the  follow¬ 
ing:  Gom  flas  mev  hukl.  What  does  the  sentence 
mean?  Read  the  series  of  syllables  over  and  over 
until  you  can  repeat  it  without  referring  to  the 
syllables  themselves.  Now  what  does  the  whole 
thing  mean?  Is  the  sentence  correct  or  incorrect? 
Does  it  apply  to  a  game?  to  economics?  to  cloth¬ 
ing?  to  a  map?  Have  you  not  memorized  a  suc¬ 
cession  of  verbal  symbols  without  acquiring  much 
by  way  of  meaning?  And  will  continued  repetition 
of  the  series  increase  its  meaning?  Finally,  do  you 
perceive  the  applicability  of  your  experiences  here 
to  much  that  passes  for  learning  in  the  classroom? 

As  you  have  seen,  repetitive  practice  does  not 
enhance  meaning;  but  it  does  do  something  else: 
it  increases  your  skill  or  makes  you  more  efficient 
in  saying  the  series  of  syllables,  and  it  may  enable 
you  to  recall  the  series  for  a  longer  period  of  time 
than  would  a  single  repetition.  And  repetitive 
practice  performs  these  same  functions  in  the  learn¬ 
ing  of  mathematics.  Needless  to  say,  however,  it 
should  be  used,  not  with  nonsense  material  like 
that  above,  but  with  content  (generalizations  and 
skills,  for  example)  that  are  already  well  under¬ 
stood.  Hence,  the  statement  that  there  is  no  place 
for  drill  in  modern  mathematics  is  erroneous.  On 
the  other  hand,  it  should  be  deferred  in  each 
instance  to  a  time  when  the  desired  degree  of 
meaning  has  been  engendered. 

So,  we  are  left  with  the  question,  How  are  we 
to  assist  children  to  develop  or  to  broaden,  deepen, 


sharpen,  and  enrich  understanding?  We  do  so  by 
providing  through  guided  discovery  a  variety  of 
relevant  experiences — not  essentially  the  same  ex¬ 
perience  over  and  over  again  as  in  drill.  All  these 
experiences  contain  the  element  of  meaning  to  be 
taught,  but  in  differing  contexts. 

Thus,  in  learning  “five,”  children  are  guided  to 
enumerate  in  order  to  find  the  number  of  members 
in  sets  of  objects  at  home  and  at  school — sets  of 
pencils,  marbles,  dolls,  chairs,  and  so  on;  they 
manipulate  movable  objects  and  imaginatively 
manipulate  pictured  objects,  noting  sets  which  have 
the  number  characteristic  of  “fiveness”  and  sets 
that  do  not  have  this  “fiveness”  characteristic;  they 
produce  sets  which  have  “fiveness”  by  making 
marks,  drawing  oranges,  tapping  a  bell;  they  come 
to  recognize  at  a  glance  conventionalized  groupings 
like  Fig.  5-7,  as  having  the  number  property  of 
“fiveness.”  Each  time,  attention  is  directed  to  the 
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one  idea  to  be  taught,  in  contrast  to  other  inappro¬ 
priate  ideas.  Eventually,  children  arrive  at  an 
abstraction  which  is  symbolized  by  numerals  such 
as  5,  five,  V,  7  -  2,  and  4  +  1.  It  should  be 
noted  that  over  and  above  the  necessity  of  a  variety 
of  approaches  for  refining  an  idea,  such  variety  is 
also  imperative  if  those  who  fail  to  understand 
through  one  approach  are  to  have  opportunities  to 
attain  understanding  through  other  approaches. 

Understanding  grows  in  a  manner  which,  if  pic¬ 
tured,  would  resemble  stairs  of  uneven  steps,  unlike 
in  height  and  depth.  Children  do  not  need  always 
to  traverse  all  the  possible  steps,  starting  invariably 
with  something  equivalent  to  the  enumeration  of 
concrete  objects.  Instead,  depending  upon  their 
degree  of  understanding,  they  may  begin  with  step 
3  or  step  6  in  a  hypothetical  set  of  stairs  with  ten 
steps.  (It  would  be  foolish  indeed  to  teach  children 
the  meaning  of  307,486  beginning  with  enumerat¬ 
ing  objects.)  Understanding  at  any  stage  rests  and 
builds  upon  understandings  previously  acquired 
and  in  turn  contributes  to  the  next  stage.  It  is,  in 
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fact,  this  very  characteristic  which  makes  it  possible 
to  guide  pupils  in  discovery  of  “new”  ideas — “new” 
because  the  ideas  are  actually  only  extensions  of 
earlier  understandings.  Much  has  been  said  about 
this  earlier  in  the  sections  pertaining  to  building 
on  structure  and  on  mathematical  strands. 

To  conclude,  first  negatively,  then  positively: 
children  do  not  increase  understanding  of  mathe¬ 
matical  content  by  memorizing  the  language  in 
which  it  is  expressed  or  by  engaging  repeatedly  in 
what  is  practically  the  same  experience;  they  ad¬ 
vance  in  understanding  by  undergoing  a  variety  of 
guided  discovery  and  other  experiences,  all  of 
them  embodying  the  same  content  but  otherwise 
different,  and  all  leading  by  easy  stages  to  pro¬ 
gressively  more  abstract  and  generalized  forms  of 
thought. 

In  sum,  a  complete  program  should  be  written 


so  that  understanding  is  assured  through  a  careful 
development  that  includes  an  intelligently  planned 
variety  of  approaches.  In  essence,  such  a  plan  is 
accomplished  if  there  is  true  balance  in  the  program. 
This  implies  careful  selection  from  the  content  used 
in  experimental  programs;  judicious  retention  of 
time-tested  content;  constant  use  of  ideas  taught, 
both  in  developing  other  ideas  and  in  application 
to  practical  situations;  utilization  of  variety  even 
when  repetition  is  needed  for  building  a  skill;  and 
having  balance  in  methodology  as  represented  by 
guided  discovery  which  blends  the  efficiency  of 
telling,  without  the  deadliness  of  telling,  and  the 
effectiveness  of  discovery,  without  the  confusion  and 
time  loss  of  random  discovery.  The  Mathematics 
We  Need  program  is  noteworthy  for  its  remarkable 
balance  that  assures  optimum  learning  through 
understanding. 
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Notes  Regarding  the  Grade-5  Program 


Introduction 

The  underlying  purpose  of  this  teachers’  manual 
is  to  be  of  maximum  assistance  to  teachers  day  by 
day.  In  this  section,  we  will  present  brief  sum¬ 
maries  of  the  important  mathematical  ideas  found 
in  the  grade-5  program,  and  then  refer  you  to 
Teacher’s  Pages  throughout  this  Teachers’  Edition 
where  further  information  is  available. 

General  Plan  of  the  Grade-5  Program 

•  The  books  for  grades  5  through  8  constitute  the 
second  major  cycle  of  the  Mathematics  We  Need 
program.  Many  widely  accepted  features  of  the 
first  cycle,  grades  1  through  4,  are  continued, 
with  learning  experiences  appropriate  for  pupils  in 
grades  5  through  8. 

Some  of  these  are  as  follows: 

— ideas  are  first  explored  intuitively 
— the  development  of  each  topic  is  gradual  from 
the  intuitive  to  the  symbolic 
— more  than  one  approach  is  introduced  when 
this  technique  increases  understanding 
— modern  language  and  symbolism  are  used  to 
clarify  ideas  and  to  express  ideas  more  precisely 
— maximum  provision  is  made  for  guided  dis¬ 
covery 

— special  experiences  for  developing  competence 
in  problem-solving  and  for  fixing  skills  are  included 
- — numerous  opportunities  are  provided  for  indi¬ 
vidualizing  instruction,  for  maintenance  of  skills, 
and  for  evaluation 

— the  organization  permits  the  teacher  to  vary 
the  pace  to  fit  the  ability  of  her  class 

•  Although  Book  5  begins  a  new  cycle  in  the 
Mathematics  We  Need  program,  it  is  not  a  rapid 
departure  from  the  style  and  philosophy  of  learn¬ 
ing  of  the  previous  books.  While  embracing  the 
many  features  listed  above,  it  gradually  builds 
toward  more  mature  mathematical  concepts,  put¬ 
ting  greater  emphasis  on  mathematical  symbolism 
and  precise  vocabulary,  and  extends  the  properties 
of  our  number  system  to  apply  to  the  expanding 
sets  of  numbers  and  to  the  algorithms  associated 
with  operations  on  those  sets  of  numbers. 


•  The  book-5  text  has  a  comprehensive  program 
of  resurveying,  especially  in  Chapters  1  and  2. 
Chapter  1  basically  resurveys  addition  and  sub¬ 
traction  of  whole  numbers.  After  brief  develop¬ 
mental  resurveys,  inventory  tests  are  provided  to 
help  the  teacher  determine  if  difficulties  exist.  More 
thorough  reteaching  of  basic  topics  is  available  in 
the  reservoir  in  the  back  of  the  book,  also  the  sets 
of  extra  examples  are  helpful  for  pupils  who  need 
more  written  exercise  to  gain  skills  in  the  basic  oper¬ 
ations.  Chapter  2  resurveys  multiplication  and  divi¬ 
sion  of  whole  numbers  and  includes  inventory  tests, 
reteaching,  and  extra  examples  for  those  pupils  who 
need  extra  help.  These  two  chapters  also  resurvey 
and  extend  work  with  sets,  numeration,  number, 
mathematical  sentences,  and  problem-solving  skills. 

A  thorough  introduction  and  development  of 
geometry,  presented  on  an  informal  and  intuitive 
basis,  is  a  major  block  in  each  of  the  first  two  chap¬ 
ters.  Such  topics  as  points,  lines,  rays,  and  planes 
and  the  relationships  of  these  to  each  other  are  intui¬ 
tively  developed.  It  is  not  expected  that  the  many 
ideas  which  are  presented  will  be  completely  mas¬ 
tered,  but  they  will  serve  as  an  introduction  to  ab¬ 
stract  ideas  that  will  become  the  foundation  of  many 
courses  of  mathematics  to  be  studied  in  high  school 
and  college. 

•  Chapter  3  introduces  the  nature  of  linear  meas¬ 
urement  and  then  combines  these  concepts  with  the 
non-metric  geometry  introduced  in  Chapters  1  and 
2.  The  set  of  rational  numbers  is  also  introduced. 
In  this  book,  we  use  rational  number  to  mean  the 
set  of  non-negative  rational  numbers.  These  ra¬ 
tional  numbers  are  named  with  numerals  called 
fractions.  These  ideas  are  extended  through  the  use 
of  visual  aids,  models,  and  number-line  pictures. 

•  Chapter  4  extends  the  work  on  division  of 
whole  numbers  which  was  resurveyed  in  Chapter  2. 
The  division  algorithm  for  divisors  greater  than  10 
is  introduced  with  emphasis  on  place  value,  prop¬ 
erties,  and  division  as  the  “undoing”  operation  of 
multiplication.  This  developmental  program  is  de¬ 
signed  both  to  challenge  the  more  capable  pupils 
and  to  have  built-in  guarantees  for  the  slower 
learners. 
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•  Chapters  5  and  6  primarily  deal  with  addition 
and  subtraction  of  rational  numbers.  Chapter  5 
extends  the  rational  number  work  in  Chapter  3  to 
addition  and  subtraction  with  fractions  not  showing 
a  common  denominator.  The  teaching  of  renaming 
to  show  a  common  denominator,  renaming  to  show 
the  least  common  denominator,  and  renaming  in 
order  to  be  able  to  subtract  is  aided  by  extensive 
visual  models  and  number-line  pictures  for  maxi¬ 
mum  understanding  and  meaning.  Chapter  6  re¬ 
surveys  naming  rational  numbers  with  decimals  and 
develops  addition  and  subtraction  with  decimals 
through  emphasizing  the  extension  of  our  place- 
value  system  of  numeration.  Running  throughout 
the  two  chapters  is  a  continuation  of  the  strand  of 
measurement,  including  work  with  units  of  meas¬ 
urements  of  time,  weight,  length,  temperature, 
and  so  on. 

•  Chapter  7  continues  the  measurement  strand 
along  with  extensions  of  side  topics  in  graphing, 
ratio,  greater  numbers,  divisibility  tests,  and  scale 
drawing.  The  previous  division  work  with  whole 
numbers  is  extended  to  finding  quotients  greater 
than  100,  special  problems  such  as  zeros  in  the  nu¬ 
meral  for  the  quotient,  and  expressing  quotients  to 
the  nearest  cent. 

•  Chapter  8,  through  extensive  use  of  number¬ 
line  pictures  and  models  of  regions,  develops  the 
concepts  and  then  the  algorithms  for  finding  prod¬ 
ucts  of  rational  numbers  named  with  fractions  and 
with  decimals.  The  emphasis  in  this  development 
is  primarily  on  concept  and  understanding.  A 
deeper  look  at  our  system  of  numeration  is  pre¬ 
sented  through  the  study  of  base-five  and  base-four 
numeration  systems.  The  development  of  these  sys¬ 
tems  is  first  introduced  by  grouping,  and  by  finding 
ways  of  naming  the  number  of  the  group,  by  extend¬ 
ing  counting,  and  then  by  relating  the  new  system 
to  our  numeration  system  through  the  use  of  place 
value. 

•  Throughout  Book  5,  maximum  provision  is 
made  for  guided  discovery  through  carefully  devel¬ 
oped  questions  in  the  text,  through  extensive  sug¬ 
gestions  in  the  Pre-Book  Lessons,  and  through  a 
number  of  valuable  suggestions  in  the  Individual¬ 
izing  Instruction  section  of  the  lesson  plans.  In  the 
written  section  of  each  daily  lesson,  elaborate  pro¬ 
vision  is  made  for  fixing  of  skills  so  that  they  will  be 


available  when  needed  in  further  developmental 
learning,  for  developing  competence  in  problem¬ 
solving,  for  maintenance  of  earlier-learned  ideas, 
and  for  evaluation. 

•  A  brief  overview  of  the  first  chapter  will  be 
found  on  the  page  having  the  heading  “Overview — 
Chapter  1  ”  preceding  Teacher’s  Page  1 .  Overviews 
for  the  remaining  chapters  will  be  found  on  Teach¬ 
er’s  Pages  48,  90,  138,  182,  224,  270,  and  304. 

Overview  of  Mathematical  Ideas 

On  pages  xvi-xix,  you  will  find  selected  headings 
arranged  in  alphabetical  order.  Related  subtopics 
are  classified  under  these  headings  in  developmental 
order.  Accompanying  each  heading  and  subtopic 
are  references  to  lesson  plans  where  discussions  can 
be  read  in  direct  relationship  to  the  pupils’  pages. 

If  you  want  to  have  a  look  at  the  ideas  in  a 
logical  sequence  before  you  start  teaching  the 
grade-5  program,  read  the  references  for  each  head¬ 
ing  and  its  related  subtopics  in  this  order: 

Sets 

Number 

Numeration  system 

Mathematical  sentences 

Operations 

Rational  numbers  named  with  fractions 

Rational  numbers  named  with  decimals 

Properties 

Geometric  ideas 

Measurement 

Page  references  are  indicated  by  numerals.  You 
should  first  read  the  mathematical  development  in 
the  Background.  Further  discussions  of  how  the 
topics  or  concepts  may  be  used  in  teaching  the  text 
page  are  found  in  the  Pre-Book  Lesson  and  Using 
the  Text  Page. 

•  Binary  Operations,  addition  of  whole  numbers , 
(see  9,  15,  18-19,  20);  subtraction  of  whole  numbers, 
(see  9,  22) ;  multiplication  of  whole  numbers,  (see  48-49, 
50,  58-59,  61,  62,  63,  64,  67);  division  of  whole  num¬ 
bers,  (see  50,  54,  68,  69,  70,  71,  72,  73,  74,  133,  134, 
138-139,  140,  141,  142,  143,  144,  145,  146,  148-149, 
152-153,  154-156,  157,  158, 161,  162,  163,  166,  167, 
169,  170,  171,  280,  281,  286,  287,  288).  By  the  en^ 
of  grade  5,  it  is  expected  that  the  basic  operations  of 
addition,  subtraction,  multiplication,  and  division 
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performed  on  the  set  of  whole  numbers  will  have 
been  mastered.  Addition  and  subtraction  of  whole 
numbers  have  been  developed  in  grades  3  and  4. 
These  skills  need  to  be  resurveyed,  retaught  for 
some  pupils,  extended,  and  then  periodically  main¬ 
tained.  The  highly  complex  and  abstract  algo¬ 
rithms  for  multiplication  and  division  need  careful 
-developmental  teaching  with  daily  objectives  and  a 
variety  of  approaches.  The  long  division  algorithm 
has  many  features  such  as  developing  tables  of  mul¬ 
tiples  which  guarantee  early  success  and  high  levels 
of  confidence  as  pupils  move  to  more  complex  and 
complicated  problems. 

•  Geometric  ideas,  (see  30-31,  32,  33,  34,  35,  36, 
79,  80-81,  82-83,  85,  86,  264-265);  curves ,  (see  37, 
38,  172-173);  polygons ,  (see  39,  84);  circles ,  (see 
40-41);  congruency,  (see  42,  43,  44,  178).  This  text 
develops  the  concepts  that  are  fundamental  in 
geometry  through  the  sets-of-points  approach.  Such 
a  plan  eliminates  many  ambiguities  and  fits  in 
ideally  with  the  geometry  of  later  grades  when  the 
study  of  geometry  in  its  logical  development  is  car¬ 
ried  out. 

•  Mathematical  Sentences,  (see  11,  12,  15,  27, 
50,  76-78,  130).  Much  of  the  mathematics  of  the 
grade-5  program  is  presented  through  the  language 
of  mathematical  sentences.  The  use  of  the  addends- 
sum  or  factors-product  relationship  in  the  solving 
of  mathematical  sentences  becomes  a  powerful  tool 
for  use  in  problem-solving,  skill-building,  and  main¬ 
tenance. 

•  Measurement,  (see  90-91,  94-95,  96,  97,  132, 
164,  203,  205,  317);  metric  system,  (see  92-93); 
perimeter,  (see  99,  100-101,  198);  area,  (see  172-173, 
174,  175,  176);  time ,  (see  224-225,  226-227,  228, 
229) .  A  strong  emphasis  on  the  concept  of  measure¬ 
ment  leads  to  a  genuine  understanding  of  practical 
applications  of  measurement.  Common  measure¬ 
ment  of  time,  weight,  length,  temperature,  and 
liquid  are  presented  along  with  new  concepts  of 
standard  units,  metric  units,  and  measurements  of 
perimeter  and  area. 

•  Number  Theory,  (see  2,  3,  50,  55,  185,  199, 
219,  287);  estimating,  (see  24-25,  26,  64,  67,  144, 
154,  158,  160,  210,  214,  257,  314);  rounding,  (see 
24-25,  26,  210,  251);  prime  and  composite,  (see  55, 
56);  divisibility,  (see  274-275,  276-277).  With  the 
exception  of  the  non-metric  geometry,  much  of  the 


grade-5  program  is  a  study  of  number  and  number 
systems.  The  language  and  notation  of  sets  in¬ 
creases  the  ability  to  think  and  talk  about  different 
sets  of  numbers.  Pupils  are  familiar  with  the  set  of 
whole  numbers  and  the  set  of  counting  numbers. 
Other  sets  of  numbers  are  introduced  such  as  the 
set  of  even  numbers,  the  set  of  odd  numbers,  the  set 
of  prime  numbers,  and  so  on. 

•  Numeration  System,  (see  8,  9,  10);  numeral, 
(see  3);  other  bases,  (see  8,  318-319,  320,  321,  322, 
323,  324,  325);  place  value,  (see  8,  9,  13,  14,  237, 
238,  262,  272,  273,  322).  A  good  understanding  of 
our  numeration  system  and  of  place  value  is  critical 
to  the  understanding  of  the  many  algorithms  which 
are  developed  and  learned.  The  grade-5  program 
includes  introductory  work  in  other  bases.  This  is 
primarily  to  reinforce  understanding  in  base  ten  by 
contrasting  it  with  numeration  systems  which  are 
less  familiar. 

•  Properties,  (see  18-19,  20,  52,  53,  54,  58-59, 
60,  62,  63,  315).  One  of  the  features  of  a  modern 
mathematics  program  is  to  make  the  properties  of 
sets  of  numbers  under  an  operation  more  explicit. 
The  main  emphasis  in  the  grade-5  program  is  the 
identification  of  these  properties  in  relation  to  the 
basic  operations  on  the  set  of  whole  numbers.  As 
the  rational  numbers  are  introduced,  these  prop¬ 
erties  are  examined  in  relation  to  this  new  set  of 
numbers. 

•  Rational  Numbers  named  with  decimals,  mean¬ 
ing  of,  (see  230,  231,  232,  233,  235,  237,  241,  242, 
262);  renaming,  (see  236,  239,  259);  addition,  (see 
243,  244,  247,  254) ;  subtraction,  (see  246,  248,  255) ; 
multiplication,  (see  312-313,  314,  315).  The  rational 
numbers  of  arithmetic  consist  of  zero  and  the  posi¬ 
tive  rational  numbers.  One  method  of  naming 
these  rational  numbers  is  using  decimal  numerals. 
Use  of  the  numerals  in  naming  numbers  which  are 
members  of  the  set  of  rational  numbers  makes  the 
algorithms  for  the  basic  operations  understandable, 
and  thereby  they  become  key  tools  in  the  use  of 
mathematics. 

•  Rational  Numbers  named  with  fractions,  mean- 
ingof,  (see  102-1 03, 104, 106, 107,  112-113, 116, 117, 
133,  134);  renaming,  (see  108-109,  110,  114,  118, 
124,  127,  187,  192,  193,  202);  addition,  (see  111, 
118,  120,  122,  131,  188-189,  195,  197,  200,  201, 
206-207,  212,  216);  subtraction,  (see  121,  125,  129, 
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204,  208,  213);  multiplication,  (see  303-304,  306,  307, 
308,  309,  310).  Another  method  of  naming  rational 
numbers  is  with  numerals  called  fractions.  Again, 
because  of  the  understanding  and  comprehension 
that  is  achieved,  fractions  become  a  key  tool  in  the 
use  of  mathematics. 

•  Sets,  (see  2,  4,  184,  185,  219);  union  and  inter¬ 
section,  (see  5,  6);  subset,  (see  7,  116).  The  language 
of  sets  is  a  unifying  idea  in  mathematics,  since  it  is 
used  in  explaining  many  ideas  which  seem  to  be  un¬ 
related.  These  concepts  are  used  in  both  arithmetic 
and  geometry  (and  in  advanced  mathematics). 

Summary  of  Other  Features 

In  addition  to  the  mathematical  ideas  discussed 
above,  other  characteristics  make  this  text  one  from 
which  pupils  will  learn  effectively.  These  features 
are  summarized  below.  Selected  page  numbers  re¬ 
fer  to  a  Teacher’s  Page  and  the  accompanying  Pu¬ 
pil’s  Page  where  these  characteristics  are  illustrated. 

•  Concrete  Aids,  (see  xix). 

•  Enrichment,  (see  12,  21,  22,  23,  57,  66,  73,  194, 
215,  240,  245,  249,  277,  324,  325).  Besides  these 
full  pages  of  enrichment,  many  of  the  Extra  Activ¬ 
ities  in  the  back  of  the  text  provide  excellent  enrich¬ 
ment.  You  will  find  many  activities  provided  for 
more  capable  pupils  on  the  Teacher’s  Pages.  Nu¬ 
merous  individual  problems  require  more  capable 
pupils  to  explore  the  more  subtle  concepts. 

•  Evaluation.  Today  with  understanding  by  the 
pupil  one  of  the  most  important  outcomes  of  the 
program,  a  planned  systematic  evaluation  is  essen¬ 
tial.  Often  a  particular  set  of  exercises  which  is  not 
specifically  designated  as  a  test  may  be  used  for 
evaluation.  Each  chapter  has  a  thorough  testing 
program  that  includes  Diagnostic,  Computation, 
Problem,  and  Information  and  Meaning  Tests. 

•  Individualizing  Instruction.  No  list  of  refer¬ 
ences  is  provided  because  this  title  is  one  of  the 
major  sections  for  each  page  of  the  Teacher’s  Book. 
On  various  pages  will  be  found  suggestions  for  more 
concrete  experiences  for  slower  learners  and  exten¬ 
sions  for  the  more  capable.  Included  too  are  special 
instructions  on  ways  to  handle  the  oral  and  written 
work  to  provide  most  effectively  for  each  pupil. 

In  addition,  at  the  end  of  each  chapter  are  exten¬ 
sive  lists  of  Supplementary  Activities.  These  are 


found  on  Teacher’s  Pages  45-47,  87-89,  135-137, 
179-181,  221-223,  267-269,  301-303,  326-328. 
There  are  many  uses  for  these  pages:  They  may 
be  used  with  all  pupils  to  increase  interest  or  more 
capable  pupils  may  work  on  them  when  they  have 
finished  their  regular  assignment  or  upon  comple¬ 
tion  of  the  end-of-chapter  tests. 

•  Oral  Development.  No  page  references  are 
given  because  practically  any  pupil’s  text  page  illus¬ 
trates  this  plan.  For  the  development  of  abstract 
concepts  like  those  that  are  being  brought  into  ele¬ 
mentary  mathematics  programs  today,  it  is  particu¬ 
larly  important  to  have  careful  oral  development 
provided  in  the  textbooks.  Many  advantages  could 
be  listed  for  this  plan,  but  if  teaching  can  be  defined 
as  the  guiding  of  learning — and  we  think  this  is  a 
good  definition — then  a  prime  requisite  is  that 
teachers  know  what  “goes  on  in  their  pupils’  heads” 
and  oral  questioning  and  discussion  that  has  been 
carefully  planned  often  is  the  only  means  of  gaining 
this  vital  information.  Further,  the  oral  aspect  of 
the  program  provides  the  pupil  an  opportunity  to 
organize  and  verbalize  his  thinking,  as  he  proceeds 
toward  discovering  a  new  idea. 

•  Practice.  No  page  references  are  given  because 
nearly  all  pages  contain  some  amount  of  work  that 
is  practice.  There  are  enough  exercises  so  that  each 
pupil  can  develop  essential  skills.  The  variety  of 
exercises  permits  the  teacher  to  individualize  the 
practice  program  thus  meeting  the  needs  of  indi¬ 
vidual  pupils. 

•  Problem-Solving,  (see  a  selection  of  these 
pages:  16,  17,  27,  28-29,  51,  65,  72,  75,  76,  77, 
115,  123,  130,  132,  150-151,  168,  177,  196,  256). 

This  list  of  references  is  long  because  of  the  wide 
variety  of  approaches  in  problem-solving  in  the 
grade-5  program.  The  authors  have  recognized 
that  much  must  be  done  to  help  pupils  associate 
mathematics  with  the  problems  that  arise  in  their 
quantitative  world. 

Pupils  must  also  learn  a  method  of  analyzing 
mathematical  problems  that  will  be  helpful  in  fu¬ 
ture  mathematics  courses.  The  abstract  nature  of 
mathematical  sentences  is  recognized  and  specific 
experiences  are  provided  to  help  pupils  analyze 
problems,  delete  unnecessary  information,  and  learn 
to  express  mathematical  relationships  in  the  situa¬ 
tion  with  a  mathematical  sentence. 
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Elementary  Mathematics  Aids 


Throughout  the  Teachers’  Edition,  included  in  the  lesson  plans,  there  are 
many  references  to  certain  of  the  items  listed  below.  You  may  want  to  study 
this  list  early  in  the  year  in  order  to  arrange  well  in  advance  for  obtaining 
the  items  you  will  want  to  use.  It  should  be  noted  that  this  represents  a 
complete  listing  of  the  aids  referred  to  throughout  the  Mathematics  We  Need 
series  so  some  of  these  items  will  not  be  suitable  for  use  at  this  grade  level. 


The  following  may  be  purchased  from  Ginn  and 
Company  (Home  Office,  Boston,  Massachusetts 
32117): 

1.  Flannel  Board  Fractional  Parts 

2.  Flan-O-Graph 

3.  Ginn  Arithme-Sticks  (with  guide) 

4.  Introduction  to  Sets  and  Numbers  (flannel 
items  and  guide) 

5.  Modern  Mathematics  Kindergarten  Kit  (flan¬ 
nel  items  and  guide) 

6.  Modern  Number  Line  (with  guide) 

7.  Number  Concept  Cards 
(includes 

Picture  Number  Cards 
Pattern  Number  Cards 
Pattern  Cards  for  Number  Facts) 

8.  Related-Facts  Cards  (with  guide) 

8A  Addition  and  Subtraction  (one  box) 

8B  Multiplication  and  Division  (one  box) 

9.  Operations  on  Sets  and  Numbers  (flannel 
items  and  guide) 

9J.  Modern  Mental  Computation  (flannel  items 
and  guide) 

9K.  Modern  Geometric  Ideas  (flannel  items  and 
guide) 

9R.  Plastic  Pegboard  and  Pegs 
9S.  Pegboard  Discovery  Guides,  Numbers  and 
Numerals,  0-20  (to  be  used  with  9R  above) 


The  following  are  available  from  Milton  Bradley 
Company.  Comparable  items  are  often  available 
from  other  sources. 

10.  Calcuframe 

11.  Clock  Dial 

12.  Plastic  Counting  Discs 

13.  Cubical  Counting  Blocks 

14.  Day  by  Day  Calendar 

15.  Educational  Thermometer 

16.  Educational  Toy  Money 

17.  Flannel  Board  Cut-Outs 

18.  Flannel  Board  Numbers 

19.  Geometric  Figures  and  Solids 

20.  Hundred  Chart 

21.  Place  Value  Indicator 

22.  Primary  Number  Line 

23.  Self-Teaching  Flash  Cards:  addition 

24.  Self-Teaching  Flash  Cards: 

25.  Self-Teaching  Flash  Cards: 

26.  Self-Teaching  Flash  Cards: 

27.  Tick-Tock  Primary  Clock 

28.  New  Math  Symbols 


subtraction 

multiplication 

division 


XIX 


Contents  of  Pupil’s  Text 


CHAPTER  Page 

7  Maintaining  and  Extending  Understandings  and  Skills:  1 

Sets  -  describing;  empty  set;  notation;  intersection;  union;  subset  Numera¬ 
tion  -  numeral;  standard  numeral;  place  value;  expanded  form;  Roman  numer¬ 
als  Number  -  counting;  whole;  numbers  through  billions  Mathemati¬ 
cal  Sentences  -  true;  false;  open;  equalities  and  inequalities  (=,  >,  <, 

Properties  -  commutative;  associative;  identity  element  for  addition 
Operations  -  A.  and  S.  of  whole  numbers;  addends-sum  relationship  & 
Non-Metric  Geometry  -  point;  segment;  line;  ray;  angle;  notation  and  sym¬ 
bolism;  polygons;  circle;  congruency 

Enrichment  Problem-Solving  Testing 

2  Maintaining  and  Extending  Understandings  and  Skills:  48 

Sets  -  sets  of  points  Properties  -  commutative;  associative;  distributive; 
identity  element  for  multiplication  Operations  -  M.  and  D.  of  whole  num¬ 
bers  Whole  Numbers  -  prime;  composite  Mathematical  Sentences 
Statistics  -  mean  average  Non-Metric  Geometry  -  plane;  intersec¬ 
tion  of  planes;  lines  and  planes;  interior;  exterior;  regions 
Enrichment  Problem-Solving  Testing 

3  Rational  Numbers  (named  with  fractions)  and  Measurement:  90 

Rational  Numbers  -  named  with  fractions;  names  for  a  number;  renaming 
rational  numbers;  simplest  form;  mixed  form;  A.  and  S.  of  rational  numbers; 
vertical  form  for  A.  and  S.;  renaming  for  S.;  sums  for  three  rational  numbers 
Measurement  -  standard  unit;  metric  system:  linear  units;  measuring  to 
the  nearest  unit;  linear  units;  A.  and  S.  of  measures;  time;  weight;  capacity; 
perimeter  of  polygons  Division  of  Whole  Numbers  -  extending  quo¬ 
tients  to  all  rational  numbers 

Maintenance  Through  Use:  A.,  S.,  M.,  and  D.  of  whole  numbers;  Non-metric 
geometry;  Mathematical  sentences;  Sets;  Properties;  Estimating 
Enrichment  Problem-Solving  Testing 

4  Division  of  Whole  Numbers  and  Measurement: 

Division  of  Whole  Numbers  -  multiples;  quotient;  divisor;  dividend;  remain¬ 
ders  greater  than  zero;  checking  sentences;  divisors  greater  than  10;  quotients 
greater  than  10;  dividends  greater  than  1,000;  estimating;  trial  quotients; 
divisors  between  10  and  20;  different  forms  for  division  Measurement  — 
regions,  units  of  area;  standard  units  of  area;  finding  areas;  angles 
Maintenance  Through  Use:  A.,  S.,  M.,  and  D.  of  whole  numbers;  A.  and  S. 
of  rational  numbers  (named  with  fractions);  Mathematical  sentences;  Meas¬ 
urement;  Properties;  Estimating 

Enrichment  Problem-Solving  Testing 
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Rational  Numbers  (named  with  fractions)  and  Measurement:  182 

Sets  -  intersection  and  union:  notation  Whole  Numbers  -  least  common 
multiples  (L.C.M.);  greatest  common  factor  Rational  Numbers  -  A.  and 
S.  of  rational  numbers;  common  denominators;  least  common  denominator 
(L.C.D.);  renaming  for  subtraction  Using  Mathematics  in  Science 
Measurement  -  temperature;  weight  Ratio 

Maintenance  Through  Use:  Sets;  A.,  S.,  M.,  and  D.  of  whole  numbers;  Mathe¬ 
matical  sentences;  Non-metric  geometry;  Measurement;  Estimating;  Properties 

Enrichment  Problem-Solving  Testing 

Rational  Numbers  (named  with  decimals)  and  Measurement:  224 

Rational  Numbers  -  reading  and  writing  decimals;  place  value;  A.  and  S. 
with  decimals;  renaming  for  subtraction;  rounding  Using  Mathematics 
in  Science  Measurement  -  time 

Maintenance  Through  Use:  A.,  S.,  M.,  and  D.  of  whole  numbers;  A.  and  S. 
with  fractions;  Mathematical  sentences;  Non-metric  geometry;  Measurement; 
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Enrichment  Problem-Solving  Testing 
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Numeration  -  place  value  to  quadrillion;  tests  for  divisibility;  complete  factori¬ 
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Enrichment  Problem-Solving  Testing 
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Rational  Numbers  -  M.  with  fractions;  M.  with  decimals  Numeration  - 
base-five  system:  numerals;  base-four  system 

Maintenance  Through  Use:  A.,  S.,  M.,  and  D.  of  whole  numbers;  A.  and  S. 
of  rational  numbers  (named  with  fractions  and  decimals);  Measurement;  Esti¬ 
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330-344 
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345-359 
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365-372 
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373 
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374-375 
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376-380 

Overview — Chapter  1 


•  Resurvey — Addition  and  Subtraction.  Pupils 
who  have  used  Mathematics  We  Need  4  have  had 
work  with  techniques  for  adding  and  subtracting 
whole  numbers  named  by  3-  and  4-place  numerals. 
Those  pupils  who  have  remembered  well  will  be 
able  to  work  quickly  through  the  resurvey  sec¬ 
tions  and  the  inventory  tests  in  Chapter  1  of 
Mathematics  We  Need  5  and  will  show  high  achieve¬ 
ment.  Those  pupils  who  have  not  remembered 
well,  as  will  be  evidenced  by  results  shown  on  the 
inventory  tests,  will  be  provided  with  assistance 
through  the  use  of  the  Reteaching  Sets  at  the  end 
of  the  book  (pages  330-344).  Extra  Examples  are 
provided  for  pupils  needing  more  practice,  and  Extra 
Activities  are  suggested  for  pupils  who  have  shown 
mastery  of  the  skills  and  concepts  inventoried. 

•  Extension.  In  grade  4  pupils  learned  to  read 
and  write  6-  and  7-place  numerals.  In  Mathe¬ 
matics  We  Need  5  this  work  is  extended  to  include 
11-  and  12-place  numerals.  Pupils  learn  the  names 
of  the  periods  through  billions  and  work  with  place 
values  within  each  period  as  they  write  numerals  to 
name  numbers  in  expanded  form. 

Pupils  who  have  used  Mathematics  We  Need  3  and 
4  have  worked  with  sets  whose  members  consisted 
of  sets  of  physical  objects,  sets  of  symbols,  sets  of 
numbers,  and  so  on.  They  have  worked  with  the 
symbolism  commonly  used  which  is  naming  a  set 
with  a  capital  letter  and  showing  the  members  of 
a  set  in  braces.  Now  in  grade  5,  pupils  learn  the 
meaning  of  intersection  and  union  of  sets,  and  they 
represent  intersection  and  union  with  diagrams. 

The  properties  of  addition  for  whole  numbers 
have  been  used  intuitively  by  pupils  since  grade  1 . 
In  Mathematics  We  Need  4  the  names  of  the  proper¬ 
ties  were  introduced  for  enrichment.  Now  in 
Chapter  1  these  properties  are  summarized,  and 
the  names  are  presented  in  the  text.  The  proper¬ 
ties  are  used  to  justify  and  make  meaningful  a 
variety  of  algorithms  for  addition;  particularly, 
the  abbreviated  form  which  utilizes  carrying. 

In  Chapter  1  understanding  of  the  technique  for 
rounding  numbers  is  strengthened,  and  the  use  of 
rounded  numbers  in  estimating  answers  in  addition 
and  subtraction  is  extended. 


•  Problem-Solving.  The  Mathematics  We  Need 
series  has  developed  a  problem-solving  program 
which  emphasizes  the  translation  of  the  quantita¬ 
tive  relationships  expressed  by  words  and  numbers 
in  a  word  problem  into  a  mathematical  sentence. 
Since  grade  3,  pupils  have  used  n  to  stand  for  the 
unknown  quantity,  and  techniques  for  finding  the 
number  for  n  have  been  specifically  developed. 
These  techniques  are  shown  to  be  dependent  upon 
the  nature  of  the  operations  of  addition  and  subtrac¬ 
tion.  All  simple  problems  involving  the  addends- 
sum  relationship  can  be  expressed  by  either  of  the 
following  equations: 

addend  +  addend  =  sum 

sum  —  known  addend  =  unknown  addend 

In  Mathematics  We  Need  5,  Chapter  1,  the  above 
ideas  are  reviewed,  and  pupils  learn  to  solve 
problems  for  which  they  find  n  occurring  in  mathe¬ 
matical  sentences  such  as  the  following: 

35  +  28=  n  90  —  37  =  n  n  +  62  =  84 
n  —  75  =  50  150-  n  =  48  39+  n  =100 

The  problem-solving  program  is  extended  in 
grade  5  to  include  the  solution  of  two-step  prob¬ 
lems.  Parentheses  are  utilized  to  indicate  the 
number  which  must  be  determined  first  so  that 
it  can  be  used  in  finding  the  number  which  an¬ 
swers  the  problem’s  question. 

•  Enrichment.  Sections  of  material  have  been 
provided  for  pupils  who  need  only  a  rapid  re¬ 
survey  of  basic  ideas  and  who  do  not  need  re¬ 
teaching  or  additional  practice  exercises.  Some  of 
these  sections  are  presented  in  the  body  of  Chapter 
1 ,  and  others  will  be  found  in  the  reservoir  of  Extra 
Activities  at  the  end  of  the  book. 

•  Testing.  Mathematics  We  Need  5,  Chapter  1, 
contains  three  short  inventory  tests  covering  (a) 
place  value,  (b)  addition  techniques,  and  (c) 
subtraction  techniques  for  whole  numbers.  They 
assist  the  teacher  in  determining  the  amount  of 
re  teaching  necessary. 

As  in  each  other  text  of  the  series,  each  chapter 
of  Mathematics  We  Need  5  is  terminated  by  a  battery 
of  chapter  tests. 
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Pupil’s  Objectives 

(a)  To  gain  an  awareness  of  the  increasing 
contribution  of  mathematics  to  developments  in 
all  of  the  sciences;  and  (b)  to  gain  stimulation 
for  learning  as  much  as  possible  about  the  uses 
of  mathematics  in  everyday  experiences  as  a  prep¬ 
aration  for  extending  mathematical  knowledge  in 
later  grades. 

Background 

Pupils  need  to  realize  as  fully  as  possible  at 
grade-5  level  the  ever-increasing  importance  of 
mathematics  in  every  area  of  our  lives.  This 
introductory  page  focuses  attention  on  the  need 
for  extensive  use  of  mathematics  in  scientific 
progress.  In  using  page  1,  discussion  should  also 
include  uses  of  mathematics  in  business,  industry, 
and  transportation. 

Pupils  need  to  be  cognizant  of  the  fact  that 
not  only  are  mathematics  courses  a  prerequisite 
for  college,  but  a  thorough  foundation  in  mathe¬ 
matics  is  needed  for  occupations  which  may  not 
require  a  college  education. 

Teacher’s  Preparation 

•  If  possible,  provide  in  the  classroom  science 
exhibits  or  pictures  of  exhibits  which  might  be 
viewed  when  visiting  a  planetarium. 

•  Provide  on  the  bulletin  board  or  on  the  chalk¬ 
board  information  about  space  flights  and  other 
science  topics  such  as  the  following: 

a.  The  U.  S.  Ranger  7  was  launched  on  July 
28,  1964.  It  traveled  a  distance  of  243,665  miles 
to  the  moon.  It  took  68  hours  and  35  minutes  to 
reach  the  surface  of  the  moon. 

b.  The  diameter  of  the  moon  is  2,160  miles. 
The  diameter  of  the  earth  at  the  equator  is  ap¬ 
proximately  8,000  miles. 

c.  When  the  moon  is  closest  to  the  earth,  it 
is  221,463  miles  away. 

d.  The  first  telescope  appeared  in  Holland  in 
1608.  Galileo  made  his  first  telescope  in  1609. 
One  of  the  largest  telescopes  is  on  Mt.  Palomar, 
California.  It  was  put  in  operation  in  1948. 
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Pre-Book  Lesson 

•  Engage  pupils  in  a  discussion  about  the 
scientific  information  on  the  bulletin  board  or  on 
the  chalkboard.  Help  pupils  to  realize  that  men 
have  been  able  to  put  satellites  in  orbit  only 
since  1957,  but  the  rate  of  advancement  since  that 
time  has  been  spectacular. 

•  Help  pupils  to  understand  that  astronomy 
has  been  studied  since  ancient  times,  and  knowledge 
gained  over  the  years  has  contributed  to  the 
present-day  scientific  advancement. 

Using  the  Text  Page 

Have  pupils  study  the  picture  of  a  planetar¬ 
ium.  Ask  what  we  would  be  likely  to  see  if  we 
visited  one.  Let  pupils  who  have  visited  a  plane¬ 
tarium  describe  what  they  saw.  All  pupils  will 
have  gained  some  information  about  astronomy  in 
their  science  class. 

•  Ex.  1-4.  Have  each  problem  read  and  dis¬ 
cussed.  Ex.  3  may  be  so  difficult  that  you  may  wish 
to  postpone  solving  it  until  later  in  the  chapter 
after  numbers  in  the  millions  have  been  reviewed. 

Individualizing  Instruction 

•  To  extend  the  information  given  in  Ex.  3, 
show  on  the  board  the  table  given  below.  Direct 
all  pupils  to  make  a  table  which  names  the  planets 
in  order  of  their  distance  from  the  sun. 


Name  of  planet 

Miles  from  the  sun 

Earth 

93,000,000 

Mars 

142,000,000 

Mercury 

36,000,000 

Jupiter 

484,000,000 

Saturn 

888,000,000 

Venus 

67,000,000 

•  More  capable  pupils  may  find  about  how  many 
astronomical  units  each  planet  is  from  the  sun. 


Make  certain  that  you  have  statistical  information  about  the  most  recent  space 
project  or  other  current  science  developments  on  your  bulletin  board. 

Developing  an  Awareness  of  Mathematics 

co] 

*  1.  As  part  of  an  introductory  unit  in  science,  Bob  and  the 
students  from  his  class  went  on  a  field  trip  to  a  planetarium. 

branch  of  physical  science  is  studied  at  a  planetarium?  Astronomy 

2.  Part  of  their  assignment  for  the  trip  was  to  write  examples 
about  uses  of  mathematics  they  saw  while  on  the  trip.  Answer 
the  following  two  examples  that  Bob  wrote. 

a.  If  9  guests,  3  teachers,  and  three  science  classes  of  22,  31, 
and  28  pupils  went  on  the  trip,  how  many  buses  with  a 
36-person  capacity  were  needed  ?  3 

b.  Admission  was  65<£  per  person,  and  lunch  cost  85<£  per 
person.  What  was  the  total  cost  of  admission  and  lunch  for 
the  group?  $139.50 

3.  Bob  thought  most  of  the  mathematics  problems  would  occur 
prior  to  or  after  the  visit  to  the  planetarium.  He  was  surprised 
that  he  had  trouble  answering  the  examples  he  found  in  the 
planetarium.  Which  ones  can  you  answer? 

a.  If  during  a  total  eclipse  of  the  sun.  Earth  is  92,912,000 
miles  from  the  sun,  and  the  moon  is  225,600  miles  from 
Earth,  what  is  the  distance  between  the  moon  and  the  sun  at 

that  time?  92,  686,  400  miles 

b.  Jupiter  is  about  5  astronomical  units  from  the  sun.  If 
one  astronomical  unit  is  about  93,000,000  miles,  about  how 
many  miles  is  Jupiter  from  the  sun?  465, 000,000  miles 

As  Bob  completed  the  field  trip,  he  realized  that  the  problems 
of  mathematics  are  not  always  those  of  everyday  living.  He 
realized  that  a  good  understanding  of  astronomy  depended  on 
mathematics. 

4.  Name  some  science  topics  you  will  be  studying  this  year. 

Name  some  subjects  you  will  possibly  study  in  high  school.  For 
each  subject  and  topic  named,  think  of  how  mathematics  is  used 
and  give  some  related  mathematical  problems.  An  swers  will  vary. 
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*  If  a  whole  number  can  be  used  to  tell  how  many  members  a  set  has, 
the  set  is  called  a  finite  set. 

Thinking  about  Sets 

Resurvey;  counting  numbers  and  whole  numbers  [  O] 

1.  When  you  think  about  a  stack  of  books,  the  seats  in 
the  auditorium,  or  the  children  in  your  class,  you  are 
thinking  about  sets.  Do  you  see  that  we  can  use  the  word 
set  to  mean  a  collection  of  things?  Yes 

2.  A  thing  that  belongs  to  a  set  is  a  member  of  that  set. 
You  are  a  member  of  the  set  of  children  in  your  family. 
You  are  also  a  member  of  the  set  of  people  in  your  family. 
Name  other  sets  of  which  you  are  a  member,  s  ample  answers: 

Set  of  pupils  in  my  class;  set  of  pupils  in  my  school. 

3.  How  many  members  are  there  in  each  of  the  sets 
pictured  in  boxes  A-C?  a,  6;  b,  8;  c,  4 

Box  D.  When  we  count,  we  match  a  number  with 
each  member  of  a  set.  When  there  are  no  more  mem¬ 
bers  of  the  set  left  to  be  matched,  the  last  number  tells 
us  how  many  members  there  are  in  the  set. 

4.  The  set  of  numbers  1,  2,  3,  4,  5,  6,  7,  8,  and  so  on, 
is  called  the  set  of  counting  numbers.  Do  you  think  there 
is  a  last  or  greatest  counting  number? 

*  5.  Give  an  example  of  a  set  with  one  member;  two 
members;  many  members.  Each  time,  tell  the  number  of 

Sample  answers:  The  set  of  teachers  in  this  classroom  (1); 
each  set.  the  set  of  hands  for  each  person  (2);  the  set  of  pages  in 
this  book  (  ). 

6.  The  set  of  numbers  0,  1,  2,  3,  4,  5,  and  so  on,  is  called  the 
set  of  whole  numbers.  What  number  is  a  member  of  the  set  of 
whole  numbers  but  is  not  a  member  of  the  set  of  counting 
numbers?  0 

The  set  of  children  with  green  hair 

7.  Name  a  set  which  has  no  members. a  A  set  with  no  members 
is  called  the  empty  set.  Name  the  number  which  tells  the  number 
of  members  in  the  empty  set.  Zero 

[w] 

8.  Name  five  sets  in  your  classroom  and  indicate  the  number 
of  members  in  each  set.  Name  a  set  with  no  members,  an^we^s: 

The  set  of  books  in  a  desk 
The  set  of  desks  in  this  room 

The  set  of  bicycles  in  the  room  (empty  set-no  members) 


a  ^ 

w 


c 


1  2  3  4  5  6 


2 
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Pupil’s  Objectives 

(a)  To  review  the  concepts  of  set,  member  of  a 
set,  empty  set;  and  (b)  to  differentiate  between 
the  set  of  counting  numbers  and  the  set  of  whole 
numbers. 

Background 

A  set  is  any  well-defined  group  or  collection 
of  things.  The  things  are  called  members  of  the  set. 
The  term  things  is  interpreted  broadly  to  include 
objects  in  the  physical  world  and  also  abstractions 
such  as  numbers  and  other  ideas.  A  set  is  well- 
defined  when  it  is  perfectly  clear  as  to  whether  or 
not  a  thing  belongs  to  a  particular  set. 

The  term  set  has  a  more  general  application 
than  group  because  we  can  think  of  a  set  con¬ 
taining  many  members  or  no  members.  The  latter 
is  called  the  empty  set. 

The  order  in  which  the  members  of  a  set  are 
given  or  listed  is  immaterial.  If  the  elements  of 
two  sets  can  be  paired  so  that  each  element  of 
each  set  is  associated  with  a  single  element  of  the 
other,  then  the  sets  are  said  to  be  in  one-to-one 
correspondence,  and  the  sets  are  equivalent.  Two 
sets  are  equal  only  if  they  are  identical. 

One-to-one  correspondence  between  two  sets  may 
be  illustrated  for  sets  A  and  B  as  shown  below. 


The  set  of  counting  numbers  is  the  set  1,  2,  3,  4, 
and  so  on,  and  continues  indefinitely.  The  set  of 
whole  numbers  is  the  set  0,  1,  2,  3,  and  so  on.  This 
set  includes  0  (zero)  and  all  the  counting  numbers. 
When  we  count  the  members  of  a  set,  we  match  a 
number  (beginning  with  1)  with  each  member  of 
the  set.  The  last  number  we  use  is  the  cardinal 
number  of  the  set.  It  answers  the  question,  “how 
many?”  An  ordinal  number  refers  to  the  position 


of  one  object  in  an  ordered  set.  It  answers  the 
question,  “which  one?” 

Teacher’s  Preparation 

Assemble  on  the  flannel  board  a  set  of  geometric 
shapes  including  rectangular,  circular,  and  tri¬ 
angular  regions.*  On  a  table  assemble  a  set  of 
completely  unrelated  objects  such  as  an  umbrella, 
a  stapler,  an  apple,  and  a  book. 

Pre-Book  Lesson 

•  Ask  pupils  to  describe  as  precisely  as  possible 
the  sets  you  have  assembled  and  in  each  case  to 
indicate  the  number  property  of  the  set.  Point 
out  equivalent  sets.  Have  pupils  make  statements 
such  as  the  following:  “The  set  of  circular  regions 
shown  on  the  flannel  board  is  equivalent  to  the 
set  of  spelling  books  on  the  window  sill.” 

•  Ask  pupils  to  name  members  of  sets  which 
have  something  in  common:  things  that  are  alive; 
utensils  used  in  a  kitchen;  clothing  worn  in  winter; 
furniture  for  a  living  room ;  the  set  of  even  numbers ; 
the  set  of  odd  numbers. 

•  Ask  pupils  to  name  sets  that  have  no  members. 

Using  the  Text  Page 

Oral  discussion  of  the  page  will  reinforce  ideas 
developed  in  the  Pre-Book  Lesson.  Make  certain 
that  pupils  can  read  the  explanations  and  defi¬ 
nitions  given.  Tell  pupils  that  they  should  always 
refer  back  to  this  page  if  they  forget  the  meaning  of 
any  of  the  terms  explained. 

Individualizing  Instruction 

•  For  slower  learners ,  provide  assistance  in  de¬ 
scribing  sets,  so  that  there  is  no  question  regarding 
the  things  which  are  members  of  a  specific  set. 

•  Ask  more  capable  pupils  to  describe  in  words 
each  of  the  following  sets:  {20,  25,  30,  35} ;  {8,  16, 
24,32};  {1,3,5,7,11,13,17}. 

*See  9k  on  page  xix. 
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Pupil’s  Objectives 

(a)  To  review  the  difference  between  a  number 
and  a  numeral;  (b)  to  recall  that  every  number 
has  many  names;  and  (c)  to  learn  the  meaning  of 
the  term  standard  numeral  in  our  base-ten  decimal 
system  of  numeration. 

Background 

Number  is  an  idea,  or  an  abstraction.  It  is  the 
property  common  to  a  set  of  equivalent  sets.  The 
cardinal  number  3  is  the  number  property  of  each 
set  shown  below. 


A  numeral  is  any  symbol  that  names  a  number. 
In  our  base-ten  system  of  numeration  only  ten 
symbols,  called  digits,  are  required  to  name  any 
number  regardless  of  how  great  it  might  be.  While 
there  are  many  ways  of  naming  numbers,  standard 
numerals,  such  as  24,  103,  88,  and  so  on,  are  the 
ones  most  often  used.  Without  numerals  we  would 
have  no  way  of  communicating  number  ideas. 

The  symbol  34  consists  of  two  digits,  and  it  is  a 
numeral  in  our  base-ten  system  for  the  number 
thirty-four.  In  a  base-five  system  of  numeration,  34 
names  the  number  nineteen.  A  numeration  system 
is  a  system  for  naming  numbers.  As  indicated  on 
the  text  page,  the  name  for  a  number  may  consist 
of  a  combination  of  numerals  and  symbols  for 
operations  such  as  7  X  5,  3  +  8,  12  +  4,  and  so  on. 

It  is  not  desirable  to  make  too  much  of  an  attempt 
to  correct  pupils  if  they  use  the  terms  digit,  number, 
and  numeral  incorrectly.  Correct  usage  in  the  text 
and  by  the  teacher  will  assist  pupils  in  developing 
the  ability  to  use  these  and  other  terms  correctly. 

We  do  not  write  a  number;  we  write  the  symbol 
or  the  numeral.  2,345  is  a  four-digit  or  a  four-place 
numeral.  We  add,  subtract,  multiply,  and  divide 
numbers  not  numerals. 


Pre-Book  Lesson 

•  Show  on  the  board  the  following  and  ask 
pupils  to  tell  you  which  set  contains  the  names  of 
numbers;  flowers;  animals;  girls.  {Ann,  Jane} ; 
{dog,  rabbit,  cat};  {tulip,  rose};  {12,  14,  16} 

Point  out  that  names  of  numbers  (12,  14,  16)  are 
called  numerals.  They  provide  a  way  of  com¬ 
municating  ideas  about  numbers,  but  they  are  not 
numbers,  any  more  than  the  name  Ann  is  a  girl. 

•  Show  on  the  board  the  numerals  below  and 
ask  pupils  to  tell  you  how  to  name  the  next  three 
numbers  in  each  sequence  using  the  same  numer¬ 
ation  system. 


A 

5HIIIIIII,5HIIIIIIII,5Ha,  ?  ,  ?  ,  ? 

B 

M\,  4Htll,  m\\\ 

C 

XX,  XXI,  XXII,  ?  ,  ?  ,  ? 

D 

45,46,  47,  _?_  ,  _?_  ,_?_ 

Indicate  that  line  D  shows  standard  numerals. 
Have  pupils  give  other  names  for  each  number  in 
line  D,  such  as:  (40  +  5);  (50  —  5);  (5X9); 

(90-1-2). 

Using  the  Text  Page 

Make  certain  that  pupils  read  and  understand 
the  explanations  on  this  page,  and  that  they  gain 
a  clear  understanding  of  numeral,  digit,  and 
standard  numeral. 

Individualizing  Instruction 

•  For  slower  learners,  provide  additional  practice 

in  finding  the  number  named  by  numeral  ex¬ 
pressions  such  as:  15  +  20;  50  —  45;  5x6. 

•  For  more  capable  pupils,  introduce  the  use 
of  parentheses.  Ask  pupils  to  find  the  number 
named  by  each  of  the  following:  (30  +  18)  -s-  6; 
(8  X  8)  -  4;  20  -  (2  X  3);  (12  -5-  6)  X  8. 

Ask  them  to  write  numeral  expressions  such  as 
those  shown  above  to  name  the  set  of  whole  numbers 
from  20  through  30.  Illustration:  (5  X  8)  —  20; 
(3  X  5)  +6;  (48  +  2)  -2. 
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Point  out  that  the  set  of  dots  and  the  set  of  letters  are  equivalent  sets  because  they 

have  the  same  number  of  members.  They  are  not  equal  sets  because  they  do  not  have 
the  same  members. 


Numbers  and  Symbols  for  Numbers 


Resurvey;  standard  numeral  [O] 

*  1.  Do  the  sets  pictured  in  boxes  A  and  B  seem 
to  be  alike  in  any  way  ?v  Name  the  number  of  members 
in  each  set.  15 

2.  The  number  fifteen  has  meaning  for  you  be¬ 
cause  you  have  thought  of  many  sets  each  with  15 
members.  You  know  many  different  names  for  the 
number  15.  Read  the  names  for  fifteen  in  box  C. 

3.  On  the  board,  write  six  names  for  the  number 

15  +  5  50  +  2 

5x4  60-8 

30-  10  4  x  13 

4.  The  names  you  listed  for  Ex.  3  represent  the 
number  ideas.  We  cannot  see  an  idea.  Give  some 
examples  of  number ,  such  as  the  number  of  teachers 

.  ,  Sample  answers: 

lit  the  rOOm,  and  SO  on.  The  number  of  desks  in  the  room 
**  r*  m  The  number  girls  in  the  room 

5.  We  use  the  word  numeral  to  mean  number 
symbol,  or  number  name.  On  the  board,  write  three 
numerals  for  each  number  given  for  Ex.  4  Answers 

wi  1 1  vary. 

6.  The  numerals  we  use  are  called  Hindu- Arabic 
numerals.  To  write  Hindu- Arabic  numerals,  we  use 
just  ten  digits.  On  the  board,  complete  this  list  of 
digits.  0,  1,  2,  .?l,  _?t,  _?5,  .P6.,  _?Z,  _?1,  _?» 


r  .  .  Sampje,  answers: 

twenty;  for  the  number  fifty-two. 


A 

A  set  of  dots 

B 

/  m 

nop 

q  r 

s  t  u 

v  w 

x  y  z 

A  set  of  letters 

C 

15 

5X3 

12  +  3 

60  -=-  4 

20-5 

XV 

D 

4+16 

36-1-2 

9X2 

16-1-2 

18  +  0 

3X6 

24  4-  3 

32-1-4 

5  X  4 

18  -  10 

7.  Box  D.  Which  numerals  name  the  same  number  as  the 


numeral  8?v  the  numeral  18?v  the  numeral  20?  4  +  ie;  s*4 

24  +  3;  16  +  2;  32  +  4;  18-10  9x2;  18  +  0;  36+2;  3x6 

We  call  the  numerals  8,  18,  and  20  the  standard  numerals, 
or  standard  names,  for  the  numbers  named  in  box  D. 


[w] 

Ex.  8-16.  Write  the  standard  numeral  and  then  3  other  names 

r  i  i  Standard  numeral  is  shown  first;  sample 

for  each  number,  answers  are  given  for  3  other  names. 

116;  100+  16;  4  x  29;  200-84;  232  +  2 

8.  fifteeni5;  io  +  5;3x5;3o+2  11.  thirty-six  36;  3  x  12;  is  +  is;  72 + 2  14.  one  hundred  sixteen  a 

27;3x9;  20  +  7;  27  x  1  75;  50  +  25;  3  x  25;  100  -  25  59;  60  -  1;  50 +P;  1 18  +  2;  100  -  4 1 

9.  twenty-seven  A  12.  seventy-five  A  15.  fifty-nine  A 

10.  one  thousand  six  v  13.  five  hundred  thirty- two  v  16.  six  hundred  eleven 

1,006;  1,000  +  6;  900  +  106;  2  x  503  532;  500  +  32;  532+  1;  532  x  l  611;  600+  1 1;  700  -  89;  6 1 1  x  1 

q 

**  Emphasize  that  numbers  are  ideas.  What  we  say  or  write  are  numerals. 


When  a  set  is  well  defined,  it  is  always  possible  to  tell  whether 
an  item  is  or  is  not  a  member  of  the  set. 

Thinking  about  Sets  of  Numbers 

Using  braces  to  list  members  of  sets  [O] 

*  1.  Study  the  sets  of  numbers  shown  in  the  table.  The  sets  are 
described  with  words  in  the  left  column.  In  the  right  column, 
each  set  is  described  by  listing  a  name  for  each  member  of  the 
set  and  enclosing  the  listed  names  with  braces.  A  capital  letter 
may  also  be  used  to  denote,  or  name,  a  set. 


Descriptions  of  Sets 

Using  Words 

Using  braces  and 
listing  the  members 

The  counting  numbers  greater  than  15 
and  also  less  than  22 

C  =  {16,  17,  18,  19,  20,  21} 

The  even  whole  numbers  less  than  14 

B  =  {0,  2,  4,  6,  8,  10,  12} 

The  even  numbers  between  51  and  59 

G  =  {52,  54,  56,  58} 

The  whole  numbers  greater  than  27 
and  also  less  than  28 

,  ,  This  represents 

F  =  {  }  , 

1  ’  the  empty  set. 

Ex.  2-7.  Name  the  members  of  each  of  these  sets: 

90,91,92,93,94,95,96 

2.  The  whole  numbers  greater  than  89  and  also  less  than  97  a 

3.  The  odd  numbers  between  28  and  38  29, 3 1, 33, 35, 37 

.  ,  ,  82,  84  86  88,  90,  92,  94,  96,  98 

4.  ihe  even  numbers  greater  than  81  and  also  less  than  99  a 

5.  The  whole  numbers  that  are  greater  than  77  and  also  less 
than  78  No  members 

6.  The  numbers  named  when  counting  by  3’s,  beginning  with 
the  number  0  and  ending  with  the  number  30  3' 3'6' 9' 12<  15- 18- 21- 

°  24,27,30 

7.  The  whole  numbers  less  than  12  o,  i,2, 3, 4, 5, 6, 


8.  As  in  the  column  at  the  right  above,  name  each  set  in 
Ex.  2-7  with  a  capital  letter  from  R  through  W  and  describe 

each  set  by  using  braces  and  listing  the  members. 

2.  R  =  190,91, 92,  93,94,95,961  5.  U  =  {  } 

3.  S  =129,31,33,35,37!  6.  V  =  i0,3,6,9,  12,  15,  18,21,24,27,30! 

4.  T  =  182,84,86,88,90,92,94,96,98!  7.  W  =  l0,  1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  111 
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Pupil’s  Objectives 

(a)  To  review  the  method  of  naming  or  denoting 
a  set;  (b)  to  gain  practice  in  defining  sets  with 
precision  and  in  identifying  the  members  of  a  set 
described  in  words;  (c)  to  practice  using  braces  to 
enclose  the  members  of  sets;  and  (d)  to  learn  the 
symbol  for  the  empty  set. 

Background 

By  agreement,  capital  letters  are  used  to  denote 
sets.  Braces,  {  } ,  are  used  to  enclose  the  symbols 
or  names  of  the  members  of  a  set.  Commas 
separate  the  names  when  the  members  of  a  set  are 
listed  within  braces. 

A  =  {Jim,  Tom,  Sally,  George) 

The  above  is  read,  “The  set  whose  members  are 
Jim,  Tom,  Sally,  and  George.”  If  the  above  pupils 
constitute  the  library  committee  in  room  207,  we 
could  write,  A  =  {library  committee  in  room  207} . 

The  Greek  letter  epsilon,  e,  is  sometimes  used  to 
stand  for  is  a  member  of.  If  B  denotes  the  set  of  odd 
numbers,  then  13  e  B  means  that  1 3  is  a  member  of 
set  B.  This  symbolism  is  not  given  in  the  text, 
but  it  may  be  used  as  enrichment  for  selected 
pupils. 

Teacher’s  Preparation 

Write  on  the  board  descriptions  of  some  sets  in 
your  room  and  ask  pupils  to  list  the  members  of  the 
sets  within  braces.  For  example: 

a.  the  set  of  children  in  the  room  who  live  on 
Maple  Street. 

b.  the  set  of  measuring  instruments  on  the  table. 

Pre-Book  Lesson 

•  Review  the  distinction  between  the  set  of 
whole  numbers  and  the  set  of  counting  numbers. 

•  Review  a  method  of  determining  whether  a 
number  belongs  to  the  set  of  even  numbers  or  to  the 
set  of  odd  numbers. 

•  Provide  practice  in  counting  by  3’s,  by  4’s, 
by  5’s,  by  10’s,  and  so  on,  when  you  specify  the 
first  number  and  the  last  number. 


•  Recall  that  when  we  compare  numbers,  we 
usually  say  one  number  is  greater  or  less  than 
another.  12  is  greater  than  11  and  less  than  13.  When 
we  compare  the  size  of  sets,  we  use  larger  and  smaller. 

Using  the  Text  Page 

•  Ask  pupils  to  cover  the  column  on  the  right 
in  the  table  and  to  list  on  the  board  the  members 
of  the  set  described  in  words  in  the  left  column. 
As  pupils  work,  emphasize  the  precision  used  to 
indicate  the  members  to  include  in  each  set. 

For  the  first  set,  the  description  calls  for  counting 
numbers  greater  than  15,  so  15  cannot  be  used, 
and  less  than  22,  so  22  cannot  be  used.  Ask  if  16 2 
is  a  member  of  the  set.  [No,  16^  is  not  a  counting 
number.] 

For  the  second  set  described,  ask  what  number 
would  be  omitted  if  the  specifications  said,  “the 
even  counting  numbers  less  than  14.”  [0] 

In  the  third  illustration,  between  does  not  include 
the  first  number  or  the  last  number  named. 

•  Ask  pupils  to  cover  the  column  on  the  left  in 
the  table  and  then  describe  the  sets  in  words. 

Individualizing  Instruction 

•  For  slower  learners,  you  may  need  to  give 
individual  help  as  they  do  the  written  assignment. 
Drawn  on  the  board,  number-line  pictures  such  as 
the  following  may  be  helpful.  Show  the  numerals 
for  the  members  of  the  set  above  the  number  line. 

„  0  90  91  92  93  94  95  96 

-CiX.  i  — • - ♦ - • - ♦ - • - -» - • - • - ^ _ 

89  97 

„  0  29  31  33  35  37 

6x.  o  — M  • - ♦ - ♦ • - • - • - • - ♦ - * - • - «— ». — 

28  30  32  34  36  38 


•  For  more  capable  pupils,  write  on  the  board  sets 
like  those  given  below  and  ask  pupils  to  write 
descriptions  of  them  in  words. 

M  =  (0,  4,  8,  12,  16,  20}  JV=  (31,  33,  35,  37,  39} 
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Pupil’s  Objectives 

(a)  To  learn  the  meaning  of  the  set  operation 
called  intersection;  and  (b)  to  obtain  practice 
in  naming  and  listing  within  braces  the  members 
of  the  intersection  of  two  sets. 


Background 

The  intersection  of  two  sets  is  the  set  of  all  things 
that  are  members  of  both  sets.  To  list  the  inter¬ 
section  of  sets  A  and  B  below,  we  list  the  members 
which  are  common  to  both  sets. 

A  =  {m,  n,  o,  p,  q)  B  —  {m,  o,  r,  e) 
Intersection  —  {m,  o] ,  or  A  C\  B  =  {m,  o } 

The  symbol  for  intersection  is  fA  .  The  symbol¬ 
ism  A  C\  B  is  read  the  intersection  of  A  and  B,  or  A 
intersection  B.  This  symbol,  sometimes  called  cap,  is 
not  introduced  until  Chapter  5,  but  it  may  be  used 
for  enrichment  at  this  time. 

For  sets  C  and  D,  the  intersection  is  the  empty 
set  since  the  sets  have  no  members  in  common. 
C={2,  4,  6,  8,  10}  D={  1,  3,  5,7,  9} 

CCD={} 

When  the  intersection  of  two  nonempty  sets  is  the 
empty  set,  the  sets  are  called  disjoint  sets.  This 
terminology  may  be  used  for  enrichment. 

Closed  geometric  figures,  called  Venn  diagrams, 
are  sometimes  used  to  picture  sets.  This  term  may 
be  introduced  as  enrichment. 


Teacher’s  Preparation 

•  Sketch  on  the  board  the  intersection  of  two 
streets  or  two  roads  in  the  vicinity  of  the  school. 

•  Bring  to  class  a  map  of  the  locality  which 
shows  some  of  the  main  intersections  near  the 
school.  For  a  few  days  before  teaching  page  5, 
discuss  some  landmarks  near  the  intersections. 


Pre-Book  Lesson 

•  Identify  the  street  intersection  you  sketched  on 
the  board.  Talk  about  some  streets  which  do  not 
intersect. 

•  Picture  pairs  of  intersecting  segments  and 
mark  with  colored  chalk  the  point  of  intersection. 


•  Provide  illustrations  of  two  sets  of  children 
within  the  classroom  which  have  some  members  in 
common.  Point  out  the  intersection.  For  example: 
The  girls  who  belong  to  the  glee  club  are  listed  in 
set  A. 

A  —  (Mary,  Jean,  Pat,  Kathy} 

The  girls  who  belong  to  the  science  club  are  listed 
in  set  B. 

B  =  {Ann,  Mary,  Betty,  Jean} 

The  girls  who  belong  to  both  the  glee  club  and  the 
science  club  are  the  intersection  of  sets  A  and  B. 

A  7A  B  =  (Mary,  Jean} 

Using  the  Text  Page 

•  Ex.  4-5.  Pupils  should  understand  that  the 
members  which  are  common  to  the  two  sets  are 
shown  in  the  overlapping  parts  of  the  diagrams. 
Therefore,  in  making  a  Venn  diagram  these 
members  must  be  identified  and  listed  in  the  proper 
place. 

•  Ex.  7.  Assign  as  a  written  exercise  and  correct 
to  find  out  which  pupils  need  more  help. 

Individualizing  Instruction 

•  Have  all  pupils  make  Venn  diagrams  to  show 
the  intersection  of  sets  of  pupils  in  the  classroom. 

•  Help  slower  learners  use  the  technique  of  finding 
the  intersection  of  two  sets  by  copying  the  members 
of  each  set  and  then  ringing  members  which  are  in 
both  sets. 

•  More  capable  pupils  may  draw  Venn  diagrams 
to  show  the  intersection  of  the  sets  for  Ex.  8-12. 


c 

D 

2  4  6 

8  10 

1  3  5 

7  9 

cnD  =  {  } 
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*  The  diagram  shown  in  box  A  is  called  a  Venn  diagram.  It  is  not  necessary  for  the 
students  to  use  this  term  in  describing  diagrams,  but  in  giving  directions  to  the 
pupils  to  draw  diagrams  you  may  find  it  helpful. 


Intersection  of  Sets 

Extension  [O] 

1.  Look  at  the  picture.  On  which  street  is 
Bob’s  home  located ?v Tom’s  home?  Maple  st. 

Pine  St. 

2.  The  boys  walk  home  from  school  together  as 
far  as  the  intersection  of  Pine  and  Maple  Streets. 
Point  to  the  place  in  the  picture  which  shows  the 
part  of  Pine  St.  that  is  also  a  part  of  Maple  St. 


3.  How  is  the  part  common  to  both  Oak  and 
Elm  Streets  shown  at  the  right?  it  is  shaded. 

*  4.  Box  A.  On  the  board,  use  braces  and  list  the 
members  of  set  X.vThen  list  the  members  of  set  Y.  v 

x  =  la,  e,  i,  o,  u?  y  =  {a,b,c,d,e,  f,  g,  h? 

a.  Were  some  letters  listed  twice ?vvName  the 
letters  that  are  in  both  sets.  a,  e 

b.  Things  that  are  in  two  sets  are  said  to  be 
common  to  the  two  sets.  Where  are  the  letters 
shown  that  are  common  to  X  and  Y?  in  the  over  lapping 

parts  of  the  circles. 

The  intersection  of  two  sets  is  the  set  of  all 
things  that  are  members  of  both  sets. 


**  5.  On  the  board,  list  with  braces  the  set  that  is  the 


intersection  of  set  X  and  set  Y.  {a,e?  ,  . 

I  he  even  counting  numbers  less  than  14 


6.  Box  B.  Describe  in  words  set  M;Aset  AT 
What  are  the  members  of  the  intersection  of  \ 

Ji/f  j  ,,  The  numbers  named  when  counting 

A/1  and  1\  .6,  12  by  3’s,  beginning  with  3  and  ending 

with  30. 

7.  On  the  board,  show  with  braces  the 
intersection  of  M  and  N.  {6, 12} 


M  =  {2,  4,  6,  8,  10,  12} 

N  =  {3,  6,  9,  12,  15,  18} 

O  =  {10,  12,  14,  16,  18,  20} 
P  =  {11,13,15,17,19} 


[w] 

Show  with  braces  the  set  that  is  the  intersection  of  each  of 
the  following  pairs  of  sets. 

8.  M,Ov  9.  P,  AH  is?  10.  O,  N  v  11.  N,  M  v  12 .  P,  O  {  \ 

ilO, 12?  {12,18?  {6,12? 

13.  List  the  set  of  whole  numbers  between  50  and  65.  v 

{51 , 52, 53, 54, 55, 56, 57, 58, 59, 60, 6 1 , 62, 63, 64? 

**When  two  sets  have  no  members  in  common,  they  are  disjoint  sets. 

Their  intersection  is  the  empty  set. 
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*  When  the  intersection  of  two  sets  is  the  empty  set,  the  number  of  members  in  the 
first  set  plus  the  number  of  members  in  the  second  set  is  the  number  of  members 
in  their  union. 

Union  of  Sets 

Extension  [O] 

1.  Describe  in  words  set  A;  set  B.  set  b:  odd  counting 

.  .  lit  numbers  less  than  10 

set  A:  even  counting  numbers  less  than  II  . 

2.  What  are  the  members  of  the  intersection  of  sets 
A  and  ^^T^the  intersection  the  empty  set?  vThe 

Y  es 

symbol  for  the  empty  set  is  {  } . 

*  3.  On  the  board,  list  the  set  of  all  the  things  that 
are  members  of  set  A  or  set  B.  vThis  set  is  called  the 
union  of  set  A  and  set  B.  51,2,3,4,5,6,7,8,9, 10} 

ih,  i,  i,  k,  li 

4.  List  the  members  of  set  C  shown  inside  circle  C.  a 
List  the  members  of  set  D.  Ik,  i,m,n,o| 

5.  The  union  of  sets  C  and  D  is  shown  below. 
Notice  that  we  list  a  member  only  once  even  though  it 
may  be  in  both  sets. 

{h,  i,j,  k ,  /,  m,  n,  0} 

6.  Name  the  members  of  the  intersection  of  C 

and  D.  k<  1  {4,6,8,10,12! 

7.  List  the  members  of  set  Ff  set  F.  {3,6,9, 12,  is! 

8.  For  sets  E  and  F,  which  of  the  following  is  the 
union?  the  intersection? 

{3,  4,  6,  9}  {6,  12}  v  {3,  4,  6,  8,  9,  10,  12,  15} v 

Intersection  Union 

On  the  board,  list  within  braces  the  members  of 


9.  set  G.  5p,  °-r,  k5 
10.  set  H.  ik,  i,  t,  ei 


X  =  {5,  10,  15,20} 
Y  =  {10,  20,  30,40} 


11.  the  union  of  G  and  H.  v 

{p,  a,  r,  k,  i,  t,  e! 

12.  the  intersection  of  G  and  H.v 

{k! 

[w] 

**  List  within  braces  the  intersection  and  the  union  of 

(For  the  answers,  the  intersection  is  written  above  the  union.) 

13.  sets  X  and  Y.  .  17.  sets  F  and  X. 

{5,  10,  IS,  20,  30,  4oj 

14.  sets  E  and  X.  b°5 

{4,  6,  8,  10,  12,  15,  20! 


17.  {is! 

{3,  5,  6,  9,  10,  IS,  20! 

18.  {10) 

{4,6,8,10,12,20,30,40!  15.  sets  A  and  X.  bo! 
ig  jkj  {2,4,5,6,8,10,15,20! 

'  {k,i,m,„,o,p,a,r!  16.  sets  C  and  H.  jk.U 

20.  {kj  !h,  1,  j,  k,  1,  e,  t! 

6  {k,  1,  m,  n,  o,  1,  t,  e ! 


18.  sets  E  and  Y. 

19.  sets  D  and  G. 

20.  sets  D  and  H. 


**  Suggest  to  pupils  that  they  first  list  the  members  of  each  set  as  shown  for  sets  X  and 
Y  in  the  box,  and  then  list  the  intersection  and  the  union. 
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Pupil’s  Objectives 

(a)  To  learn  the  meaning  of  the  set  operation 
called  union;  (b)  to  gain  practice  in  naming  the 
union  and  the  intersection  of  two  sets;  and  (c)  to 
increase  ability  to  describe  sets  precisely  in  words. 

Background 

The  union  of  two  sets  is  the  set  of  all  things  that 
belong  to  one  set  or  to  the  other  or  to  both  sets. 
In  forming  the  union  of  two  sets,  we  list  a  member 
only  once  although  it  may  be  in  both  sets.  Refer  to 
the  illustration  below. 

M  —  {/,  a,  r,  m}  N  =  {m,  a,  s,  t } 

Union  of  M  and  N  —  {/,  a ,  r,  m,  s,  /},  or 
M  KJ  N  =  {/,  a,  r,  m,  s,  t} 

The  symbol  for  union  is  \J .  The  symbolism 
M  W  N  is  read  the  union  of  M  and  N,  or  M  union  N. 
This  symbol,  sometimes  called  cup,  is  not  introduced 
until  Chapter  5,  but  it  may  be  used  for  enrichment 
at  this  time. 

When  the  union  of  two  disjoint  sets  is  formed, 
the  number  of  members  in  the  first  set  plus  the 
number  of  members  in  the  second  set  is  the  number 
of  members  in  their  union. 

It  should  be  noted  that  we  form  the  union  of 
sets,  not  numbers.  We  add  numbers,  not  sets.  Is 
greater  than  and  is  less  than  are  relations  between 
numbers,  not  sets. 

Pre-Book  Lesson 

Refer  to  the  sets  of  children  which  were  used  in 
the  Pre-Book  Lesson  in  teaching  the  intersection 
of  sets,  Teacher’s  Page  5.  Ask  all  the  girls  in  the  glee 
club  to  stand.  Ask  all  the  girls  in  the  science  club  to 
stand  with  the  girls  who  are  already  standing. 
Indicate  that  we  have  formed  the  union  of  the  two 
sets,  and  that  the  girls  standing  include  all  the 
members  who  belong  to  only  the  glee  club,  to  only 
the  science  club,  or  those  who  belong  to  both  clubs. 
On  the  board,  list  the  members  of  set  A  (the  girls 
belonging  to  the  glee  club),  the  members  of  set  B 
(the  girls  belonging  to  the  science  club),  and  the 
members  of  the  union  of  the  two  sets  (the  girls  be¬ 
longing  to  either  the  glee  club  or  the  science  club). 


A  =  {Mary,  Jean,  Pat,  Kathy} 

B  =  {Ann,  Mary,  Betty,  Jean  } 

A  \J  B  —  {Mary,  Jean,  Pat,  Kathy,  Ann,  Betty} 

Point  out  that  after  you  asked  the  members  of 
set  A  to  stand,  two  members  of  set  B  were  already 
standing  before  you  asked  the  members  of  set  B  to 
stand.  This  shows  why  we  list  a  member  only  once 
although  it  is  in  both  sets.  From  the  previous 
lesson,  pupils  will  understand  that  the  inter¬ 
section  of  the  two  sets  is  the  set  consisting  of  Mary 
and  Jean.  A  (X  B  =  {Mary,  Jean} 

Using  the  Text  Page 

•  Make  certain  that  pupils  understand  that  the 
union  of  two  sets  is  a  set. 

•  Ex.  9-12  could  be  used  as  a  written  assign¬ 
ment,  and  then  corrected  to  determine  which  pupils 
need  assistance  before  doing  Ex.  13-20. 

•  Continue  to  help  pupils  describe  sets  in  words 
with  precision.  Sets  A-F  and  sets  X  and  T  may  be 
used  to  increase  this  ability. 

Individualizing  Instruction 

•  Help  slower  learners  to  form  the  union  of  two 
sets  by  the  following  technique.  First,  list  all  the 
members  of  set  A.  Under  it,  list  the  members  of 
set  B.  In  set  B,  cross  out  any  member  which  is  also 
a  member  of  set  A.  Then  the  union  consists  of  all 
the  members  of  A  and  all  the  members  which  have 
not  been  crossed  out  in  B. 

•  For  more  capable  pupils,  introduce  the  term 
disjoint  sets  and  the  symbols  cap  and  cup.  Direct 
these  pupils  to  construct  sets  of  numbers  or  letters 
according  to  definite  specifications. 

For  example: 

a.  Construct  set  A  and  set  B  so  that  their  inter¬ 
section  contains  2  members,  and  their  union  con¬ 
tains  8  members. 

b.  Construct  set  C  and  set  D  so  that  their  union 
contains  10  members,  and  their  intersection  is  the 
empty  set. 

•  More  capable  pupils  may  draw  a  Venn  diagram 
to  show  the  intersection  of  sets  X  and  T,  sets  E  and 
X,  and  sets  A  and  X. 
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Pupil’s  Objectives 

(a)  To  review  the  meaning  of  subset  of  a  given  set; 
(b)  to  gain  practice  in  naming  and  listing  within 
braces  subsets  of  a  given  set;  and  (c)  to  strengthen 
the  ability  to  form  the  union  and  intersection  of 

two  sets. 

Background 

Any  part  of  a  set  may  itself  constitute  a  set.  If  a 
tray  of  fruit  contains  some  pears,  some  apples,  and 
some  oranges,  the  members  of  the  set  on  the  tray 
may  be  used  to  form  other  sets,  such  as:  the  set  of 
pears,  the  set  of  apples,  and  the  set  of  oranges  on 
the  tray.  These  are  called  subsets  of  the  set  of  fi  uit 
on  the  tray. 

A  given  set  may  have  many  subsets.  Set  P  is  a 
subset  of  set  Q  if  every  member  in  set  P  is  also 
a  member  in  set  (X  Thus,  any  set  is  considered  a 
subset  of  itself  for  it  contains  as  members  all  of  its 
own  members  and  no  others.  However,  such  a  set 
is  not  a  proper  subset  of  itself. 

For  set  Q,=  { a ,  b,  c} ,  the  eight  subsets  are: 

{a}  {c}  {a,  c}  {a,  b,  c} 

{b}  {a,  b}  {b,  c}  {  } 

The  empty  set  is  listed  above  as  a  subset  of  set  Q,. 
The  empty  set  is  a  subset  of  every  set  because  it 
contains  no  member  which  is  not  a  member  of  the 
given  set.  All  of  the  sets  listed  above,  except 
{a,  b,  c},  are  proper  subsets  of  set  Q.  A  proper 
subset  of  a  set  is  a  subset  which  is  different  from 
the  set  itself. 


For  set  R  =  {d,  e,f,  g} ,  the  16  subsets  are: 


{d,  e} 

{«>  /} 

{d,  e, 

/} 

U,f,g} 

{/} 

{dj} 

k  g ) 

{d,  e, 

{d,  e,f,  g) 

{d,  g] 

U,g} 

{«,/> 

g) 

{d}  {4 

{} 

By  finding  all  the  subsets  of  a  set,  it  can  be 
determined  that: 

a  set  with  2  members  has  22  or  4  subsets; 
a  set  with  3  members  has  23  or  8  subsets; 
a  set  with  4  members  has  24  or  16  subsets; 
a  set  with  5  members  has  25  or  32  subsets. 
Therefore,  the  formula  for  finding  the  number 
of  subsets  of  a  set  with  n  members  is  2". 


If  pupils  understand  the  use  of  exponents,  the 
explanation  and  formula  for  finding  the  number  of 
subsets  may  be  used  for  enrichment. 


Pre-Book  Lesson 

•  Read  Ex.  1-4  in  the  text,  then  use  a  set  of 
objects  in  the  classroom  to  present  the  same  ideas 
more  vividly.  Assemble  on  a  table  set  At  consisting 
of  a  book,  a  pencil,  and  a  ruler.  On  the  board,  list 
the  members  of  set  At. 

Demonstrate  the  manner  in  which  members  of 
the  set  may  be  selected  to  show  sets  within  set  At, 
or  subsets  of  At.  As  different  members  are  selected 
one  at  a  time,  two  at  a  time,  three  at  a  time,  and 
none  at  all,  list  the  subsets  on  the  board: 

{book}  {book,  pencil}  {book,  pencil,  ruler} 

{pencil}  {book,  ruler}  { } 

{ruler}  {pencil,  ruler} 

•  While  the  term  proper  subset  is  not  used  in  the 
text,  it  may  be  used  in  the  oral  work.  Present  the 
idea  that  the  empty  set  is  a  subset  of  every  set. 


Using  the  Text  Page 

•  Ex.  1-5.  After  the  explanation,  ask  pupils  to 
describe  subsets  of  children  within  the  classroom, 
such  as  the  set  of  pupils  who  are  10  years  old,  11 
years  old;  12  years  old;  20  years  old,  boys,  girls. 

•  Ex.  6-14.  These  examples  could  be  used  as 
a  test  covering  the  ideas  developed  on  pages  4—7. 


Individualizing  Instruction 

•  For  slower  learners,  provide  additional  help  in 
naming  subsets  of  a  given  set.  List  the  set  of  days 
of  the  week.  Have  pupils  list  subsets  containing  2 
members,  3  members,  and  so  on.  Ask  them  to 
name  a  set  which  is  not  a  proper  subset. 

•  For  more  capable  pupils,  present  a  set  consisting 
of  five  members  and  have  pupils  list  all  the  subsets. 


Teacher’s  Page  7 


*  If  every  member  of  one  set  is  a  member  of  another  set  then  the  first  set  is  a  subset 
of  the  second  set.  This  means  that  a  set  is  a  subset  of  itself. 


Subsets 


Union  and  intersection  of  sets  [O] 

1.  Name  the  members  of  set  A.  These  boys 
were  helpers  during  a  week.  Bob,  Ji  m,  T om 

2.  The  teacher  may  choose  from  this  set  of 
helpers  in  a  variety  of  ways.  Some  of  the  ways 
are  Bob  and  Jim;  Tom  alone;  Bob  and  Tom;  Bob, 
Jim,  and  Tom.  Is  {Bob,  Jim}  and  (Jim,  Bob} 
the  same  set  ?v Does  the  order  of  listing  the  mem¬ 
bers  of  a  set  change  the  set?  n0 


*  3.  We  may  think  of  all  the  sets  shown  at  the  right 
as  sets  within  set  A.  We  call  them  subsets  of  set  A. 
How  many  subsets  of  set  A  are  shown? 8  Are  all  the 
subsets  of  set  A  shown?  Yes 

4.  If  the  teacher  chooses  no  one,  do  you  see  that 
the  subset  would  be  the  empty  set?  Yes 

If  all  of  the  boys  in  A  are  selected,  the  subset  is 
the  same  as  set  A. 

**  5.  On  the  board,  list  6  different  subsets  of  set  B 


A  —  {Bob,  Jim,  Tom} 

1  } 

{ Bob } 

{Jim} 

{Tom} 

{Bob,  Jim} 

{Bob,  Tom} 

{Jim,  Tom} 

{Bob,  Jim,  Tom} 


1  •  i  i  <  Pupils  may  list  any  six 

mich  have  two  or  more  members.  f0Uowjng  n  subsets: 


wn 

{2,4}  {4,6}  {2,4,6!  {4,6,8} 

{2,6}  {4,8}  {2,4,8}  {2,  4,  6,  8}  r...-, 

{2,8}  {6,8}  {2,6,8j  .  [V] 

6.  List  6  subsets  of  set  C,  each  of  which  has  exactly 

{  p,  0}  {  p,  m}  { 0,  m} 

iP,E}  {O,  E }  {E,M} 

7.  List  6  subsets  of  set  D,  each  of  which  has  exactly 

^  ,  { M,  N,  0}  {N,0,P} 

3  members.  {m,n,p}  {n,o,q} 

!m,n,q}  {0,  P,Qi 

id 


of  the 


2  members. 


List  with  braces  the  intersection  and  the  union  of 

{p,0,m}  (  )  mm-sm 

8.  sets  C  and  D4p,o,e,m,n,q!  11.  sets  B  and  E.  4-6! 

{3>6}  12,4,6,8,3,5,7} 

9.  sets  E  and  .F.b, 4, 5, 6, 7, 9, 12, 15}  12.  sets  B  and  F.\ , 

{2,4,6,8,3,9,12,15} 

10.  sets  F  and  G.!15'  >  13.  sets  B  and  G:  , 

{3 ,6 ,9  ,!2  ,!5 ,5,10}  {2,4,6,8,5,10,15} 


B  =  12,4,6,8} 


C  =  { P,0,E,M } 
D=  {M,  N,  O,  P,  Q) 
E  =  {3,  4,  5,  6,  7} 

F  =  {3,6,9,  12,  15} 
G  =  {5,  10,  15} 


14.  List  with  braces  all  the  different  subsets  of  set  G.v 

{5}  {5,10} 

{10}  {5,15}  7 

{15}  {10,15} 

{  }  {5,  10,  15} 

**  It  is  not  necessary  to  list  the  subsets  of  a  set  in  any  certain  order,  but  it  may 
help  the  students  if  they  follow  some  pattern  when  listing  the  subsets. 


*  Each  digit  in  its  place  in  a  numeral  indicates  a  number.  This  number  is  the  product 
of  the  number  named  by  the  digit  and  the  place  value  assigned  to  the  position  of 
the  digit  in  the  numeral. 

Place  Value 


3,333 

3X1=  3 

3  X  10  =  30 

3  X  100  =  300 

3  X  1,000  =  3,000 

3,333 


4. 


B 


248 

m 

| 

|9  x  1  =  9 

1 

j5  x  10  =  50 

7  x  100  =  700  B 

"S 

x  1,000  =  8,000  p 

v4 

;  10,000  =  40,000f_ 

2  x 

100,000  =  200, 

Resurvey;  expanded  form  [O] 

1.  Box  A.  Tell  the  number  indicated  by  each  3 
in  its  place  in  the  numeral  3,333.  See  box  A. 

2.  In  3,333,  each  3  in  its  place  indicates  a  number 
how  many  times  as  great  as  the  number  indicated  by 

the  3  to  its  right?  io  times  greater 

3.  Do  you  see  why  we  say  that  our  system  for 
naming  numbers  is  based  on  ten  and  that  it  uses  the 
principle  of  place  value  ?  Yes 

*  4.  Write  the  numeral  248,759.  Show  the  number 
indicated  by  each  digit  in  its  place  as  in  box  A.  See  left. 

5.  Explain  how  the  beads  on  the  tracks  of  the 
Arithme- Stick  shown  in  box  B  help  us  think  of 
naming  the  number  3,425  in  expanded  form  this  way: 

(3  X  1,000)  +  (4  X  100)  +  (2  X  10)  +  (5  X  1). 

thousand’s  track,  4  beads  on  hundred’s  track,  2  beads  on  ten’s  track,  and  5  beads  on  one’s  track. 

6.  Tell  the  numbers  named  on  each  Arithme- Stick  shown  m 

Box  C-  80, 999lBox  D-  501,203  ,  t  r  r  i 

boxes  C  and  Da  On  the  board,  write  an  expanded  form  for  each 
number  as  for  3,425  in  Ex.  5.  <* x  10  000> “»  + (9 x  ■> 

^  track  7.  Tell  how  you  would  represent  each  of  these  on  an  Arithme- 
Stick:  a.  4,004  v  b.  404,003  v  c.  4,230,234 

,  ,  ,  4  beads  on  one’s  track 

3  beads  on  one’s  track  ,  .  .  t  »  track 

4  beads  on  thousand's  track  r 

4  beads  on  hundred-thousand’s  track  }  *ea*s  °n  hundred’s  track  [W] 

.  ij/7  3  beads  on  ten-thousand  s  track 

Ex.  8-11.  Write  the  expanded  lorm.  2  beads  on  hundred-thousand’s  track 

4  beads  on  million’s  track 

(4  x  1,000)  + (3  x  100)  + (2  x  10)  + (4  x  1)  ^ 

8.  4,324a  9.  32,604 v  10.  64,622v  11.  902,716 

(3  x  10,000)  + (2  x  1,000)  + (6  x  100)  + (4  x  1)  (6  x  10,000)  + (4  x  1,000)  + (6  x  100)  + (2  x  10)  + (2  x  1) 

(9 x  loo.ooo)  +  (2x  i,ooo)  Ex.  12-17.  Write  the  standard  numeral. 

+  (7*  ioo)  +  (l  x  io)  + (6  x  i)  69  483 

12.  60,000  +  9,000  +  400  +'83a  15.  (7  X  100,000)  +  (5  X  10)  +  9700,059 

304  059 

13.  300,000  +  4,000  +  50  +  '9a  16.  (8  X  1,000,000)  +  (7  X  1,000)8. 007,000 

7,008,400 

14.  7,000,000  +  8,000  +  40(X  17.  (6  X  1)  +  (8  X  100)  +  (8  X  1,000,000)* 

8,000,806 

A  Reteaching.  Be  sure  you  understand  place  value.  Study  Set 
1  on  page  330. 


7. a. 
4  b 


Ex. 


ads  on  one’s  track 


4  be  ads  on  thousand 


8 
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Pupil’s  Objectives 

(a)  To  review  and  extend  the  understanding  of 
place  value  in  a  base-ten  system  of  numeration; 
(b)  to  learn  to  use  the  expanded  form  to  show  the 
number  indicated  by  each  digit  in  its  place  in  a 
numeral  for  a  whole  number;  and  (c)  to  learn  that 
a  number  named  by  a  2-,  3-,  or  4-place  numeral  is 
the  sum  of  a  number  of  products. 

Background 

A  numeration  system  is  a  scheme  for  repre¬ 
senting  or  naming  numbers.  It  has  two  require¬ 
ments:  a  set  of  symbols  and  rules  for  utilizing  the 
symbols  to  name  numbers.  Our  Hindu-Arabic  sys¬ 
tem  of  numeration  is  a  base-ten,  place-value  system. 

The  ten  symbols  or  digits  (0,  1,  2,  3,  4,  5,  6,  7, 
8,  9)  are  used  to  name  the  whole  numbers,  zero 
through  nine.  To  name  numbers  greater  than  nine, 
the  system  employs  the  concept  of  place  value  and 
grouping  by  tens.  Since  a  set  of  10  of  each  lesser 
unit  is  re-grouped  to  make  one  of  the  next  greater 
unit  (10  ones  =  1  ten;  10  tens  =  1  hundred,  and 
so  on),  ten  is  called  the  base  of  the  system. 

Each  place  or  position  in  a  numeral  is  assigned 
a  number  which  is  the  place  value  of  the  position. 
These  values  are  powers  of  ten.  The  place  value  is 
independent  of  the  digit  in  the  position. 


ten  thousand 

thousand 

hundred 

ten 

one 

10,000 

1,000 

100 

10 

1 

10  X  10  X  10  X  10 

10  X  10  X  10 

10  X  10 

10 

1 

In  any  place-value  system  of  numeration,  sym¬ 
bols  are  needed  for  the  whole  numbers,  up  to  but 
not  including  the  base.  Thus  in  base  five,  five 
symbols  (0,  1,  2,  3,  4)  are  needed.  The  place  values 
in  a  base-five  system  are  shown  below. 


six  hundred 
twenty-five 

one  hundred 
twenty  five 

twenty- 

five 

five 

one 

625 

125 

25 

5 

1 

5  X  5  X  5  X  5 

5x5x5 

5X5 

5 

1 

Any  whole  number  greater  than  one  may  be 
used  as  the  base  for  a  numeration  system.  The 
number  of  different  symbols  used  in  a  numeration 
system  is  usually  the  same  as  the  base. 

Teacher’s  Preparation 

•  Provide  materials  (straws,  sticks,  or  tickets) 
for  demonstrating  the  concept  of  place  value.* 
Place  sets  of  100’s,  1 0’s,  and  l’s  into  appropriately 
labeled  boxes.  Provide  empty  boxes  labeled  thou¬ 
sands  and  ten  thousands. 

•  Obtain  an  abacus  or  some  Arithme-Sticks  to 
demonstrate  the  concept  of  place  value. 

Pre-Book  Lesson 

•  Show  on  the  board  a  4-place  numeral,  such 
as  1,246.  Ask  a  pupil  to  illustrate  the  number 
indicated  by  each  digit  by  taking  from  the  boxes 
the  quantity  needed.  As  this  proceeds,  record  each 
step  on  the  board  as  is  shown  for  3,333  in  box  A 
on  the  text  page. 

•  Introduce  the  abacus  or  the  Arithme-Sticks  and 
ask  a  pupil  to  represent  1,246  by  placing  the  proper 
number  of  beads  on  each  track  or  wire. 

•  Illustrate  that  the  number  indicated  by  each 
digit  in  its  place  may  be  shown  in  expanded  form. 
1,246  = 

(1  X  1,000)  +  (2  X  100)  +  (4  X  10)  +  (6  X  1) 

Using  the  Text  Page 

If  necessary,  continue  to  illustrate  with  set  ma¬ 
terials  the  number  indicated  by  each  digit  in  its 
place.  Emphasize  the  idea  that  the  number  named 
by  3,333  is  the  sum  of  four  products. 

Individualizing  Instruction 

®  For  slower  learners ,  provide  practice  in  using 
the  Arithme-Sticks  or  the  abacus  in  counting:  (a) 
by  l’s  from  97  to  101;  (b)  by  10’s  from  372  to  402; 
and  (c)  by  100’s  from  754  to  1,154. 

•  For  all  pupils,  provide  some  practice  in  repre¬ 
senting  numbers  on  a  simplified  representation  of 
an  abacus  such  as  pictured  on  page  343. 

*See  12  on  page  xix. 
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Pupil’s  Objectives 

(a)  To  strengthen  understanding  of  place  value; 
(b)  to  review  the  renaming  of  whole  numbers 
named  by  3-,  4-,  and  5-place  numerals;  and  (c) 
to  review  the  use  of  parentheses  in  numerical 
expressions. 


a. 


2  X 

7  5  9 

3  8  9 

4  6  5 


Background 

The  work  on  this  page  reviews  the  regrouping 
of  set  materials  and  the  renaming  of  numbers  in 
preparation  for  work  covering  techniques  for  adding 
and  subtracting  numbers  named  by  3-,  4-,  and  5- 
place  numerals. 

In  Ex.  a,  the  sum  of  the  number 
of  ones  is  23,  which  is  renamed  3 

ones +  2  tens.  With  2  tens  added  _ 

to  the  given  tens,  the  sum  of  the  num-  1,613 
ber  of  tens  is  21,  which  is  renamed  1  ten  +  2  hun¬ 
dreds.  With  2  hundreds  added  to  the  given  hun¬ 
dreds,  the  sum  of  the  number  of  hundreds  is  16, 
which  is  renamed  6  hundreds  + 1  thousand. 

Whenever  the  sum  of  the  numbers  shown  in  any 
column  is  greater  than  9,  renaming  is  necessary. 
Pupils  have  had  extensive  practice  in  utilizing  this 
idea,  but  there  may  be  some  pupils  who  need 


6  ©<8) 

J'Js'A 

1  8  5 
5  4  9 


reinforcement  of  the  skills  involved. 

In  Ex.  b,  the  standard  numeral  b. 

(734)  for  the  sum  is  not  useful  for  the 
subtraction  of  185,  so  the  sum  must 
be  renamed.  When  734  is  renamed 
700  +  20  +  14,  subtraction  of  5  from  14  can  be 
accomplished,  but  8  tens  cannot  be  subtracted 
from  2  tens.  A  second  renaming  is  necessary,  and 
700  +  20  +  14  is  renamed  600  +  120  +  14.  This 
renaming  is  shown  in  Ex.  b  in  abbreviated  form  by 
a  circled  12  in  ten’s  position  and  a  circled  14  in 
one’s  position. 


Pre-Book  Lesson 

•  Use  the  set  materials  you  prepared  for  teaching 
page  8  (boxes  containing  sets  of  100’s,  10’s,  and  l’s). 
Display  on  a  tray  8  sets  of  tens  and  14  ones.  Ask 
a  pupil  to  record  on  the  board  the  standard  numeral 


to  indicate  the  number  of  items.  Then  have  the 
pupil  regroup  the  set  materials  to  indicate  the 
number  of  tens  and  ones  shown  by  the  numeral  94. 

•  Display  3  sets  of  hundreds,  12  sets  of  tens,  and 
8  ones.  Direct  a  pupil  to  do  the  regrouping  of  the 
set  materials  and  to  record  the  standard  numeral 
on  the  board. 

•  On  an  Arithme-Stick,  display  5  beads  on  the 
hundred’s  track,  12  beads  on  the  ten’s  track,  and 
14  beads  on  the  one’s  track.  Have  a  pupil  regroup 
the  beads  on  the  tracks  to  indicate  the  number  of 
hundreds,  tens,  and  ones  shown  by  the  standard 
numeral  634. 

Using  the  Text  Page 

•  Box  A.  Display  on  your  Arithme-Stick  1  bead  on 
the  thousand’s  track  and  14  on  the  hundred’s  track. 
Have  a  pupil  regroup  the  beads  to  show  2  thou¬ 
sands  and  4  hundreds. 

•  Boxes  B-C.  Use  your  Arithme-Stick  and  display 
the  beads  as  shown  in  the  pictures.  Next  have 
pupils  regroup  the  beads  on  the  Arithme-Stick  to 
show  the  number  indicated  by  the  digits  in  the 
numerals  2,680  and  725. 

•  Ex.  4.  Use  your  Arithme-Stick  and  help  pupils 
to  visualize  each  regrouping  as  it  is  given  in  the 
three  steps.  To  indicate  when  such  regrouping  is 
necessary,  place  on  the  board  the  subtraction  ex¬ 
ample  (436-197)  and  show  the  regrouping  as 
follows: 

(1)  (2)  (3) 

400  +  30  +  6=400+20  +  16=300  +  120  +  16 
100  +  90  +  7=100  +  90  +  7=100+  90 +_ 

200+  30  +  9=239 


Individualizing  Instruction 

•  Provide  slower  learners  with  the  opportunity  to 
regroup  set  materials.  Help  them  individually  so 
they  will  be  able  to  record  the  correct  name  for 
the  number  represented  before  and  after  the  re¬ 
grouping  of  materials. 

•  If  possible,  provide  slower  learners  with  Arithme- 
Sticks  and  guide  them  in  representing  place  values 
correctly  for  numerals  you  designate. 
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Make  certain  pupils  understand  the  use  of  parentheses  in  expressing 
an  expanded  form  for  a  numeral. 

Other  Ways  of  Expressing  Numbers 

Resurvey  and  extension  [0] 

1.  Box  A.  How  many  beads  are  shown  on  the  hundred’s 
track ?i 4  the  thousand’s  track?!  Give  another  name  for  14 

hundreds.  I  thousand  4  hundreds 

2  thousands  4  hundreds 

2.  Give  another  name  for  1  thousand  14  hundreds.  On  the 
board,  write  the  standard  numeral  for  the  number  represented.  2,400 

3.  Boxes  B  and  C.  Tell  the  number  of  beads  shown  on  each 
track,  and  then,  on  the  board,  write  the  standard  numeral  to 

Box  B— It  shows  2  beads  on  the  thousand’s  track,  5  beads  on  the  hundred’s  track,  and  18  on 

express  each  number  represented.  the  ten's  track.  2,680  Box  C — It  shows  6 

beads  on  the  hundred's  track,  11  beads  on  the  ten's  track,  and  15  on  the  one's  track.  725 

4.  Explain  these  different  ways  of  expressing  the  number 
436  as  hundreds,  tens,  and  ones: 

436  =  4  hundreds  +  3  tens  +  6  ones 
=  4  hundreds  +  2  tens  +16  ones 
=  3  hundreds  +13  tens  +  6  ones 
=  3  hundreds  +12  tens  +16  ones. 

5.  Tell  how  to  complete  each  of  Ex.  a-c. 

a.  7,528  =  (7  X  1,000)  +  (4  X  100)  +  (_?'?  X  10)  +  (8Xl) 

b.  6,042  =  (5  X  1,000)  +  (9  X  100)  +  (+'!  X  10)  +  (2Xl) 

c.  5,280  =  (_?5_  X  1,000)  +  (2  x'°°?_)  +  (8  X  J°)  +  (0X1) 

[w] 

Ex.  6-9.  Write  the  standard  numeral  for  each  number 
named. 


6.  (5  X  1,000)  +  (0  X  100)  +  (9  X  10)  +  (6  X  1)5-096 

7.  (8  X  10,000)  +  (11  X  1,000)  +  (3  X  100)  +  (5  X  10)  91,350 

8.  (6  X  100,000)  +  (12  X  1,000)  +  (15  X  10)  +  (6  X  1)  612,156 

9.  (8  X  1)  +  (4  X  10)  +  (1  X  100)  +  (9  X  1,000)  9,148 


*  Ex.  10-19.  Express  each  in  words  as  in  Ex.  4  and  then  in 

.  i  r  Names  with  words  may  vary.  10.  (7  x  100)  +  (5  x  10)  +  (4  x  1) 

expanded  form.  See  below  for  Ex.  13-19.  11.  (9  x  100)  +  (3  x  10)  +  (2xl) 

r  12.  (5  x  100)  +  (4  x  10) +  (8  x  1) 

10.  754  11.  932  12.  548  13.  864  14.  1,392 


15.  6,504  16.  17,891  17.  102,084  18.  98,900  19.  7,065 


A  Reteaching.  Set  2. 

13.  (8x  100)+(6x  10)+(4x  1) 

14.  (lx  1,000)+ (3x  100)+ (9x  10)+ (2x  1) 

15.  6x  (1 ,000)+  (5x  1 00)+  (4x  1) 


16.  (lx  10,000)+ (7x  1,000)+ (8x  100)+ (9x  10)+ (lxl) 

17.  (lx  100,000)+ (2 x  1,000)+ (8x  10)  + (4 x  P 

18.  (9x  1 0,000)+  (8x  1 ,000)+  (9x  1 00) 

19.  (7xl,000)+(6xl0)+(5xl) 
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*  Stress  the  fact  that  the  Roman  system  does  not  use  place  value. 


U.  r  L  _ i _ v  i — i 


Naming  Numbers  with  Roman  Numerals 

Resurvey  and  extension  [O] 

1.  What  volume  is  missing  from  the  shelf P^Name 
other  places  where  you  have  seen  Roman  numerals  used? 

Answers  will  vary. 

2.  Box  A.  The  system  developed  in  ancient  Rome  for 
naming  numbers  used  only  the  symbols  shown  with  color. 
How  many  different  symbols  did  they  use?  7What  number 
is  named  by  each  symbol?  See  box  A. 


A 1 

I 

5 

V 

10 

X 

50 

L 

100 

C 

500 

D 

1,000 

M 

*  3.  The  Roman  system  does  not  use  the  principle  of  place 
value  as  does  our  numeration  system.  On  the  board,  complete 
each  of  the  following.  Then  tell  how  addition  is  indicated. 

VI  means  5  +  1,  or  _?  6.  LVI  means  _?_°plus  6,  or  _?££ 

XV  means  10  +  5,  or  _?_\5  LVI  1 1  means  _?i°plus  8,  or  _?£? 

4.  On  the  board,  complete  each  of  the  following.  Then  tell 
how  subtraction  is  indicated  by  some  Roman  numerals. 

IV  means  5  —  1  or  _?_  XC  means  _?1_0(Wius  10  or  _?!° 

IX  means  10  —  1  or  _?  9  CD  means  _?5_°2ninus  _?!?or  -?400 

40  1,000  .  100  900 

XL  means  50  —  10  or  _  ?  _  CM  means  _  ?  _  minus  _  ?  _  or  _  ?  _ 


5.  In  the  numeral  XCVI,  both  addition  and  subtraction  are 
indicated.  XC  =  90,  VI  =  _?_6,  so  XCVI  =  _?!? 


XVI  16  XXX  30 
XVII17  XL  40 
XVIII  18l  50 
XIX19  LX  60 
XX  20  LXX  70 
XXI21  LXXX 80 
XXII22  XC  90 
XXIII23C  100 

XXIV  24 

XXV  25 


6.  Give  the  numbers  represented  in  box  B.  box  b. 

Hindu  —  Arabic 

7.  The  numerals  we  use  are  called  _?_  numerals. 


LX  XII 
LXXXI 


9.  from  9  through  81  counting  by  9’s. 


How  many  different  digits  does  our  system  have  ? v 
9.  What  are  they?  o,  1,2, 3, 4, 5, 6, 1, 8, 9  8 

IX  XXX 

XXVII  ™  [W] 

xxxyi  write  Roman  numerals  for  the  numbers  xxxm 

XXXIV 

LI  V  t  _  XXXV 

lxiii  8.  from  30  through  40  counting  by  1  s.  xxxvi 

XXXVII 
XXXVIII 
XXXIX 

.  XL 

10.  Write  the  standard  numeral  for  each  of  the 


following: 

XXIX  29  LXV65  CD  4°o  MCL  v  XXVII 27  CXX 

1,150  120 

4  Extra  Examples.  Set  16,  page  345. 
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Pupil’s  Objectives 

(a)  To  review  reading  and  writing  Roman  nu¬ 
merals;  and  (b)  to  compare  the  Roman  numera¬ 
tion  system  with  our  system  of  numeration. 

Background 

The  Roman  system  uses  seven  symbols  to  name 
numbers.  They  are  shown  in  box  A  on  the  text 
page.  The  Roman  system  does  not  use  place  value 
and  accordingly  does  not  have  a  symbol  for  zero. 
For  two  Roman  numerals  written  side  by  side, 
addition  or  subtraction  is  used  to  find  the  number 
represented.  When  a  symbol  is  written  to  the  right 
of  one  of  the  same  or  greater  value,  addition  is 
indicated.  When  a  symbol  is  written  to  the  left 
of  one  of  greater  value,  subtraction  is  indicated. 

Addition  is  used  in  the  following: 

VI  =  5  +  1  XV  =  10 +  5  LX  =  50 +  10 
DC  =  500  +  100  MC  =  1,000 +  100 

Subtraction  is  used  in  the  following: 

IV  =  5  —  1  IX  =  10-1  XL  =  50 -10 
XC=100-10  CD=500— 100  CM=1, 000-100 

Teacher’s  Preparation 

•  Anticipate  the  teaching  of  Roman  numerals  and 
several  days  before  the  teaching  of  this  page,  show 
on  the  bulletin  board  illustrations  of  some  uses  of 
Roman  numerals.  Invite  pupils  to  bring  materials 
to  be  exhibited. 

•  Provide  a  map  on  which  pupils  may  locate  the 
part  of  the  world  in  which  the  early  Romans  lived. 


Pre-Book  Lesson 

Refer  to  the  materials  on  the  bulletin  board  and 
list  on  the  board  such  present-day  uses  of  Roman 
numerals  as  the  following:  clock  numbers,  chapter 
headings  in  books,  volume  numbers  for  encyclo¬ 
pedias,  dates  on  cornerstones,  and  so  on. 

Using  the  Text  Page 

As  pupils  give  the  numbers  represented  in  box 
B,  have  them  indicate  as  shown  below  whether 
addition  or  subtraction  was  used: 

XVI  =  10  + 5 +  1=16  XL  =  50 -10  =  40 

Individualizing  Instruction 

•  Slower  learners  who  may  not  be  ready  to  do  the 
written  exercise  independently  may  be  helped  at 
the  board  with  the  following: 

Show  what  symbol  or  symbols  to  place  at  the 
right  of 

a.  X  to  represent  14.  (XIV  =14) 

b.  XX  to  represent  25.  (XXV  =  25) 

c.  XXX  to  represent  36.  (XXXVI  =  36) 

d.  L  to  represent  70.  (LXX  =  70) 

Show  what  symbol  to  place  at  the  left  of 

e.  V  to  represent  4.  (IV  =  4) 

f.  X  to  represent  9.  (IX  =  9) 

g.  L  to  represent  40.  (XL  =  40) 

h.  C  to  represent  90.  (XC  =  90) 

•  More  capable  pupils  may  experiment  in  com¬ 

puting  using  Roman  numerals.  Some  examples  are : 
n  =  XII  +  XV  n  =  LIV  +  XXXVI 

n  =  C  -  XXVII  n  =  XXX  -  XVIII 

Multiply  XXV  by  VI  Multiply  CCVI  by  IV 
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Pupil’s  Objectives 

(a)  To  review  the  meaning  of  true  and  false 
mathematical  sentences;  (b)  to  extend  ability  to 
interpret  correctly  symbols  which  indicate  the 
relation  between  numbers;  and  (c)  to  gain  skill  in 
determining  true  and  false  mathematical  sentences. 

Background 

The  language  of  mathematics  contains  symbols 
which  enable  us  to  formulate  mathematical 
sentences  to  convey  ideas  very  much  as  we  use 
sentences  to  convey  ideas  in  spoken  and  written 
English. 

For  mathematical  sentences  which  make  as¬ 
sertions,  we  have  symbols  for  what  may  be  con¬ 
sidered  verbs  or  verb  phrases.  Symbols  used  on  this 
page  are  —  (is  equal  to),  >  (is  greater  than),  <  (is 
less  than),  5^  (is  not  equal  to.) 

Examples  of  how  these  symbols  are  used  and  their 
English  translations  are  illustrated  below. 

6  +  8  =  14  6  plus  8  is  equal  to  14. 

g  _|_  9  >  16  8  plus  9  is  greater  than  16. 

20  —  11  <  10  20  minus  11  is  less  than  10. 

3  x  8  7^  25  3  times  8  is  not  equal  to  25. 

Other  symbols  which  you  may  wish  to  use  as 
enrichment  are  >  (is  not  greater  than),  <  (is 
not  less  than),  >  (is  greater  than  or  equal  to), 
<  (is  less  than  or  equal  to). 

A  sentence  containing  the  symbol  =  is  called 
an  equation.  Sentences  containing  the  symbols  > 
or  <  are  called  inequalities.  True  mathematical 
sentences  express  true  ideas.  15  +  17  =  32  False 
mathematical  sentences  express  false  ideas.  6  +  37  < 
40  Open  sentences  are  those  which  require  more 
information  to  enable  us  to  decide  whether  they 
are  true  or  false.  Some  examples  are: 

10  +  □  =  54;  a  +  b  =  50;  n-18  =  40 

Open  sentences  contain  one  or  more  symbols 
called  variables.  Open  sentences  become  true  or 
false  depending  upon  the  value  for  the  variables. 
If  a  =  20  and  b  =  30,  then  a  +  b  =  50  is  a  true 
sentence.  For  n  —  18  =  40,  if  n  represents  any 
number  other  than  58,  it  is  a  false  sentence. 


Pre-Book  Lesson 

•  Provide  some  illustrations  of  English  sentences 
which  are  true,  false,  and  neither  true  nor  false  until 
more  information  is  provided.  Ask  pupils  to 
explain  what  type  each  of  the  following  is: 

a.  The  month  of  September  has  31  days. 

b.  There  are  7  days  in  a  week. 

c.  She  has  a  birthday  in  October.  (Point  out  that 
c  is  true  or  false  depending  upon  the  person  to  whom 
she  refers.) 

•  Show  the  following  true  sentences  on  the 
board  and  use  them  to  review  the  meaning  of  the 
symbols  =,  > ,  < ,  +  ,  and  the  use  of  parentheses. 

19 +  19  <40  (6X5) +  10  =  40 

60  -  29  >  30  50  -+■  5  +  12 

•  Introduce  the  terms  equation  and  inequality  if 
it  seems  advantageous  to  do  so. 

Using  the  Text  Page 

•  Review  the  distinction  between  a  number  and 
a  name  for  a  number  (a  numeral).  Point  out  that 
some  numerals  consist  of  a  combination  of  symbols 
for  numbers  and  symbols  for  operations  (9  +  5 ; 
8  —  3).  In  the  standard  numeral  for  a  number,  we 
do  not  use  the  symbols  for  operations. 

•  Box  A.  165  +  18  =  183  may  be  read  165  + 
18  =  100  +  80  +  3.  Ask  pupils  to  use  other  ways 
to  name  the  numerals  in  the  sentences  in  box  A. 

Individualizing  Instruction 

•  For  slower  learners ,  make  a  chart  showing  the 
meaning  of  the  symbols  =,  > ,  < ,  and  + .  Em¬ 
phasize  the  fact  that  when  two  numbers  are 
being  compared,  the  symbols  for  greater  than  and 
less  than  always  point  to  the  lesser  number.  17  >  15 
is  read  17  is  greater  than  15.  24  <  30  is  read  24  is 
less  than  30. 

•  For  more  capable  pupils,  introduce  the  symbols 
<,  >,  <,  and  >.  Assign  exercises  such  as  the 
following  for  pupils  to  mark  T  or  F. 

45  +  89  >  135  500  -  72  <430 

7  X  54  <  378  600  4  >  150 
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*  Mathematical  sentences  are  statements  of  relations  among  numbers  and  are  more 
general  expressions  than  equations.  Symbols  other  than  the  equal  sign  may  be  used. 

Mathematical  Sentences 

Extension;  true  and  false  sentences  [O] 

*  1.  Box  A.  Read  each  of  the  mathematical 
sentences  that  has  a  name  for  the  same  number 
on  both  sides  of  the  equals  sign?  a  b  d 

Mathematical  sentences,  such  as  sentences 
a,  b,  and  d,  which  express  true  ideas  are  called 
true  mathematical  sentences. 

2.  Box  A.  Read  sentence  c.  Does  it  say  180  and  52  X  3 
both  name  the  same  number?  v  Does  the  sentence  express  a 
false  idea?  Yes 

Mathematical  sentences  which  express  false  ideas  are 
called  false  mathematical  sentences. 

3.  Remember,  X  means  is  not  equal  to.  Does  the  sentence 
62  X  8  X  8  say  that  62  and  8x8  both  name  the  same  number  ? 

Does  the  sentence  express  a  true  or  a  false  idea?  True 

4.  Box  B.  Tell  which  sentences  are  true  sentences. 

Remember,  >  means  is  greater  than: ;  <  means  is  less 
than.  o,c,f 

5.  On  the  board,  copy  each  false  sentence,  but  re¬ 
place  the  sign  to  make  a  true  sentence,  b.  75-25  >  40 

6.  On  the  board,  write  a  true  and  a  false  mathe¬ 
matical  sentence  using  each  of  these  signs:  =  X  >  < 

Answers  will  vary. 

Ex.  7-21.  Write  T  for  each  true  sentence  and  F 
false  sentence. 

7.  32  +  47  >  162  -  84  t  12.  165  +  18  =  183  T  17.  279  -  189  <  100T 

8.  70  +  2  =  8  X  9  T  13.  450  -  306  X  145  T  18.  500  >  298  +  175 

9.  156  -f-  4  X  13  X  3  f  14.  500  <  6  X  87  t  19.  128  +  62  X  442  -  232t 

10.  284  +  162  <  874  -  232  t  15.  225  >  500  2  f  20.  156  -  92  X  39  +  25  f 

11.  73  -  59  >  4  X  4  f  16.  164  -  49  <  105  f  21.  99  +  11  >  121  -  11f 


B 

106  +  20  >  125 

a. 

b. 

75  -  25  <  40 

c. 

30  +  35  X  62 

d. 

4  X  25  X  100 

e. 

70  <  15  +  45 

f. 

200  >  3  X  50 

[w] 

each 


a.  165  -j-  18  =  183 

b.  210  =  105  X  2 

c.  180  =  52  X  3 

d.  24  +  63  =  147  -  60 
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How  Well  Do  You  Remember? 


Notation  [W] 

Ex.  1-4.  Write  the  standard  numeral  and  then  3  other  names 

for  Ccidl.  Sample  answers  are  given  for  3  other  names. 

17;  10 +7;  20 -3;  15  +  2  35;  30 +  5;  .7x5;  70  +  2  90;  9  x  10;.  100  -  10;  50  +  40 

a1.  seventeen  a2.  thirty-five  a 3.  ninety  4.  twenty-six 

26;  23  +  3;  35-9;  52  +  2 

5.  Which  of  the  following  are  names  for  the  number  6,254?  v 
a.  6,000  +  200  +  50  +  4  b.  (62  X  100)  +  (5  X  10)  +  4 

c.  5,000  +  1,200  +  40  +  4  d.  (625  X  10)  +  (4  Xl) 

Name  the  number  indicated  by  each  underlined  digit  in  its 
place. 


90,000 

6.  5,486  4oo  7.  93,427  a 


300,000  2,000,000 

8.  318,902  A  9.  2,007,359  a 


Ex.  10-13.  Write  the  standard  numeral  for  the  number 
10.  10  greater  than  57,090.  57,100  11.  6,000  less  than  397,584.  391,584 
12.  700,000  +  8,000  +  90  +  6.  v  13.  (5  X  100,000)  +  (6  X  10,000)  +  (8  X  10).  v 

708,096  560,080 

XXXVI  X  LIX  LV  L  X 1 1 1  LXVIII  LXXII 

A  B  C  D  E  i+ 


30 


36 


40 


49 


50 


55 


60 


63 


70 

68  72 


14.  Write  Hindu- Arabic  numerals  and  also  Roman  numerals 
for  the  points  A-F  in  the  number  line  shown  above.  See  above. 


Try  These  Exercises! 

Enrichment  [W] 

Some  different  signs  are  shown  in  the  box.  Study 
them  carefully.  The  sentence  5  +  3  <  9  is  a  true 
sentence  because  5  +  3  is  less  than  9;  12  —  3  <  9 
is  also  a  true  sentence  because  12  —  3  is  equal  to  9. 

Ex.  1-8.  Write  T  or  F. 

1.  2,348  <  3,248  t  5.  624  <  700  -  75  t 

2.  (8  X  100)  +  (7  X  10)  +  6  <  800  f  6.  1,000  >  100  tens  T 

3.  1,000  thousands  =  1  million  t  7.  8,754  —  700  >  8,000  t 

4.  79,974  +  1,000  X  89,874  t  8.  872  -  194  X  640  +  19  t 


Sign 

Meaning 

> 

is  greater  than 

or  equal  to 

< 

is  less  than  or 

equal  to 
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Pupil’s  Objective 

To  determine  from  the  results  of  the  test  the 
extent  to  which  they  have  attained  these  goals: 
(a)  understanding  of  place  value  in  our  decimal 
system;  (b)  ability  to  write  standard  numerals 
for  greater  numbers;  and  (c)  ability  to  read  and 
write  Roman  numerals. 

Background 

In  the  enrichment  section,  pupils  are  introduced 
to  two  other  symbols  which  are  used  as  verb  phrases 
in  mathematical  sentences.  They  are  >  (is  greater 
than  or  equal  to)  and  <  (is  less  than  or  equal  to). 
A  sentence  using  >  is  true  if  the  numbers  named 
are  true  for  either  the  relation  is  greater  than  or  the 
relation  is  equal  to.  For  example,  both  6  >  5  and 
5  >  5  are  true  sentences. 

These  symbols  may  be  added  to  those  given  on 
page  1 1 ,  and  the  complete  list  shown  on  the  board 
for  reference. 


Using  the  Text  Page 

•  Administer  the  test  and  observe  pupils  as  they 


work.  List  the  names  of  pupils  who  seem  to  be 
having  difficulty  and  note  the  type  of  difficulty. 

•  You  may  prefer  to  collect  the  papers  and 
correct  them  yourself,  or  it  may  be  desirable  to 
discuss  the  test  questions  and  have  pupils  evaluate 
their  own  work  immediately  after  completing  the 
test. 

•  While  you  are  assisting  pupils  who  had  diffi¬ 
culty,  the  remaining  pupils  may  work  the  enrich¬ 
ment  exercise. 

Individualizing  Instruction 

•  Assist  slower  learners  with  Ex.  6-9  by  having 
them  write  the  expanded  form  for  each  numeral. 
For  Ex.  11,  provide  an  abacus  and  have  pupils 
represent  the  given  number  on  the  abacus.  Next 
have  them  remove  the  correct  number  of  beads 
from  the  proper  wire  to  represent  the  lesser  number. 
Repeat  this  procedure  with  some  similar  examples. 

•  For  more  capable  pupils,  provide  on  the  board  a 
set  of  numbers  such  as  (3,  4,  8,  11}.  Instruct  them 
to  write  as  many  true  mathematical  sentences  as 
possible  using  three  members  of  the  set  and  the 
symbols  =,  >,  <,or^.  To  illustrate: 

For  (3,  4,  8,  11},  3  +  4  <  8;  11-8  =  3;  8  + 

4  >  11,  and  so  on. 


NOTES 
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Pupil’s  Objectives 

(a)  To  learn  the  names  of  some  of  the  periods 
to  the  left  of  million’s  period;  (b)  to  learn  how  to 
read  and  write  10-place,  11 -place,  and  12-place 
numerals;  and  (c)  to  extend  understanding  of 
place  value. 

Background 

The  size  of  the  numbers  pupils  encounter  in 
reading  accounts  of  space-age  exploration  is  so 
very  great  that  it  is  important  for  pupils  to  learn  to 
read  correctly  the  numerals  for  these  numbers. 
Pupils  are  familiar  with  the  names  of  the  periods 
through  million’s  period.  The  names  of  the  next 
five  periods  are  billion,  trillion,  quadrillion, 
quintillion,  and  sextillion.  In  order  to  read  nu¬ 
merals  for  very  great  numbers,  pupils  need  to  learn 
the  names  of  the  periods  in  their  proper  sequence. 
Then  it  is  only  necessary  to  read  the  numeral  for 
each  period  followed  by  the  name  for  that  period. 

Teacher’s  Preparation 

Several  days  before  the  teaching  of  pages  13  and 
14,  suggest  to  your  mathematics  bulletin-board 
committee  that  they  begin  the  collection  of  news¬ 
paper  clippings  and  magazine  articles  which  illus¬ 
trate  uses  of  great  numbers. 

Pre-Book  Lesson 

•  Show  on  the  board  the  numeral  1890567234 
and  ask  a  pupil  how  to  insert  commas  to  make  it 
readable.  [1,890,567,234]  If  necessary,  explain  how 
it  is  done. 

Next,  write  the  period  names  on  the  board  and 
write  the  numeral  for  each  period  in  the  correct 
place  as  shown  below.  Then  have  the  numeral  read. 
Point  out  that  we  may  pause  briefly  for  the  commas, 
but  we  do  not  say  and  as  we  read  the  numeral. 


Billion 

Million 

Thousand 

One 

1, 

890, 

567, 

234 

On  the  board,  write  the  numerals  for  Ex.  a-c 
under  the  period  names  and  have  pupils  read  them. 

a.  375,467,031,800  d.  739,210,000,608 

b.  600,204,007,196  e.  57,000,342,000 

c.  46,084,209,567  f.  600,570,009,325 

Then  erase  the  period  names  and  have  the  num¬ 
erals  read  again.  Show  Ex.  d-f  on  the  board  and 
have  the  pupils  read  them. 

•  Write  the  period  names  through  trillion  on 

some  cards  and  place  them  in  the  pocket  chart  in 
the  proper  sequence.  Then  write  on  the  board  the 
numeral  267  and  pick  up  the  thousand  period  card. 
Ask  a  pupil  to  write  on  the  board  the  numeral  for 
267  thousand.  (267,000)  Repeat  this  same  pro¬ 

cedure  for  267  million  (267,000,000);  for  267 
billion  (267,000,000,000).  Ask  how  many  places 
were  filled  with  zeros  in  writing  267  thousand; 
267  million;  267  billion. 

Using  the  Text  Page 

Adjustments  will  need  to  be  made  in  teaching 
this  page  in  accordance  with  the  interests  and 
ability  level  of  your  class.  Do  not  hold  slower 
learners  responsible  for  reading  correctly  numerals 
of  more  than  nine  places. 

Individualizing  Instruction 

•  Help  slower  learners  to  read  the  numerals  in 
box  B  by  placing  the  period  cards  along  the  chalk 
ledge  in  the  proper  sequence  and  asking  pupils  to 
write  the  numerals  above  the  period  names. 

•  Provide  practice  for  all  pupils  in  writing  numer¬ 
als  which  you  dictate. 

•  Provide  more  capable  pupils  with  slips  of  paper 
and  ask  each  one  to  write  in  words  the  name  of  < 
great  number.  Have  pupils  exchange  cards  anc 
write  the  numeral  for  the  number  named. 

•  For  more  capable  pupils ,  introduce  the  perio< 
names  trillion,  quadrillion,  and  quintillion.  Hav 
pupils  practice  reading  some  of  the  numerals  fount 
in  the  clippings  on  the  bulletin  board. 
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*  To  read  numerals  for  greater  numbers,  pupils  need  to  learn  the  names  of  the  periods. 


> 

12th 

11th 

10th 

Xl  X  xi 
<—■  *—■ 

On  00  t> 

6th 

5th 

4th 

•o  -o  « 

cn  ot 

2  1  5, 

2  4  6, 

9  0  5 

2  8  3, 

1  7  4, 

2  6  5, 

9  0  7 

7  9, 

0  5  6, 

2  0  0, 

0  0  4 

5  6  0, 

7  0  0, 

8  9  4, 

2  0  0 

Billion’s 

Million’s 

Thousand’s 

One’s 

Period 

Period 

Period 

Period 

Numerals  for  Greater  Numbers 

Extension  [O] 

1.  Numerals.,  such  as  those  in 
box  A,  are  easier  to  read  if  the  digits 
are  grouped  by  threes,  beginning 
at  the  right.  Each  group  of  digits 
shows  a  period.  What  is  used  to 
separate  periods?  Comma 

*  2.  The  names  of  the  periods  are 
used  when  reading  numerals  such 
as  those  in  box  A.  For  example, 

the  first  numeral  is  read,  two  hundred  fifteen  million  two  hundred 
forty-six  thousand  nine  hundred  five.  Notice  there  are  no  ands 
read  in  the  numeral  and  the  one’s  period  is  not  named.  Read 
the  other  numerals  in  box  A. 

3.  Box  A.  Study  the  chart.  What  period  is  named  by 

T 

a.  the  4th,  5th,  and  6th  places  from  the  right?  p 

b.  the  7th,  8th,  and  9th  places  from  the  right?  p^d 

B  i  iiior 

c.  the  10th,  11th,  and  12th  places  from  the  right?  period 

4.  Read  the  numerals  in  box  B. 

[W] 

*  Write  the  standard  numeral  for  each  of  Ex.  5-7. 

5.  700,000,000  +  37,000,000  +  235,000  +  982  737,235,932 

6.  625,000,000  +  700,000  +  25,000  +  80  +  6  625,725,086 

7.  2,000,000,000  +  64,000,000  +  57,000  +  689  2,064,057,689 
For  the  numeral  8,754,369,210,  in  which  place  is  the  digit 

T  ....  ,  Hundred-million’s 

8.  4?  5?  IV.  7?  place  11.  8?BpU+c°en’S12.  9?  Thousand’s  piece 


Thousand’ s 
’eriod 

Million’ s 
od 

Billion’ s 


B 


786,904,302 
21,148,603,723 
16,043,805 
703,100,024 
116,384,922,086 


*  * 


Write  the  standard  numeral  for  250,381,000 

13.  1  million  greater  than  249,381,000.  16.  3  hundred  greater  than  169,845.  170,1 

14.  2  million  less  than  100,254,000. 98,254,000  17.  10  thousand  less  than  407,306  .  397,306 

15.  2  thousand  less  than  3,161,482.  3, 159, 482  18.  6  hundred  less  than  3,000,582.  2,999,9* 

13 

**  Indicate  that  it  may  be  necessary  to  use  column  addition  or  subtraction  to  determine  the 
answer. 


Remind  children  that  the  number  indicated  by  each  digit  is  the  product  of  the  number 
named  by  the  digit  and  the  value  of  the  place  it  occupies  in  the  numeral. 

Place  Names  in  a  Numeral 

Extension  [O] 

1.  Fig.  1.  What  is  another  name  for  the 
value  shown  on  the  chart  as  10  X  10?  i  oo 

2.  What  is  another  name  for  the  value  shown 

1 ,000 

on  the  chart  as  10  X  10  X  10?  Afor  the  value 
shown  as  10  X  10  X  10  X  10?  io(ooo 

3.  What  is  another  name  for  the  5th  place 
from  the  right?  Itfte h§tha plade afrom  the  right ?v 

Hundred-thousand’s  place. 

4.  Fig.  2.  For  the  numeral  5,284,  give  the 
number  indicated  by  each  digit  in  its  place.  See  Fig.2 

5.  On  the  board,  show  the  number  indicated 
by  each  digit  in  its  place  for  the  numeral 

See  left  margin. 

2,345,678.  Use  the  way  shown  in  Fig.  2.  A 

**  6.  What  is  the  standard  numeral  for  the 

10,000 


5,2  8  4 


4x1=4 

8x10  =80 
2x(10x  10)  =200 
5  x  (10  x  10  x  10)  =5,ooo 


Fig.  2 


5.  2,  3  4  5,6  7  8 
'  I  r 

1/8x1 


number  named  by  10  X  10  X  10  X  10?  aHow  many  times  does 
the  digit  0  appear  in  the  standard  numeral?  4How  many  times 


7x10 

6  x(10  x  10) 

4  ixViOx^x°io X0)10)  was  10  used  as  a  factor?  4 

4  3  x  (10  x  1 0  x  1 0  x  10  x  10)  TT  .  t  j"  •  rv 

2x(i0xi0xi0xi0xi0xi0)  7.  How  many  times  does  the  digit  0  appear  in  the  standard 

numeral  for  10  X  10  X  10  X  10  X  10?  sWhat  is  an  easy  way  to 

Count  the  number  of  times  10  is  used 
as  a  factor. 


find  the  answer  for  this  question? 

Ex.  8-10.  Write  the  standard  numeral  for  each. 


[w] 


8.  (7  X  10  X  10  X  10  X  10)  +  (3  X  10  X  10  X  10)  +  (8  X  10)  73,oso 

6,420,002 

9.  (6  X  1,000,000)  +  (4  X  100,000)  +  (2  X  10,000)  +  (2  X  1) 


A 


10.  (5  X  10)  +  (8  X  10  X  10)  +  (3  X  10  X  10  x  10)  3,850 

Ex.  11-16.  Show  the  number  indicated  by  the  digit  6  in  its 
place.  For  562,789  write,  6  X  (10  X  10  X  10  X  10)  =  60,000. 

6x(l  0x10x1 0x1 0x1 0)=600, 000  6x(l  0x1 0x10x1 0x1 0xl0)=6 ,000, 


000 


11.  562,789 

6x(10xl0)=600 

14.  340,600 


12.  697,432 

6xO  0x10x1 0)=6 ,000 

15.  1,056,081 


13.  6,243,158 

6x10=60 

16.  427,308,962 


♦  Extra  Examples.  Set  17.  # Extra  Activity.  Set  128,  page  365. 
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**The  number  of  times  the  digit  zero  appears  in  a  standard  numeral  indicates  the  number 
of  times  10  was  used  as  a  factor  to  obtain  the  numeral. 
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Pupil’s  Objectives 

(a)  To  review  the  concept  that  each  place  in  a 
numeral  has  a  place  value  ten  times  as  great  as 
the  next  place  to  the  right;  (b)  to  learn  the  quick 
way  to  write  numerals  for  products  when  ten  is  used 
as  a  factor  any  given  number  of  times;  and  (c)  to 
gain  practice  in  finding  multiples  of  ten  thousand, 
hundred  thousand,  and  million. 

Background 

In  addition  to  learning  the  names  of  the  periods, 
pupils  need  to  learn  the  place  values  within  each 
period.  Knowing  the  place  values  for  one  thousand, 
ten  thousand,  and  hundred  thousand  makes  it  easier 
to  learn  the  place  values  for  the  million’s  places. 

Continued  emphasis  needs  to  be  placed  upon 
the  fact  that  each  digit  in  a  numeral  indicates  a 
number  which  is  the  product  of  the  number  named 
by  the  digit  and  the  place  value  assigned  to  the 
position  of  the  digit  in  the  numeral. 

The  place  values  in  our  system  are  powers  of 
the  base  ten.  In  grade  6  these  place  values  will  be 
expressed  with  exponents  as  in  the  following: 

397,567  =  (3  X  105)  +  (9  X  104)  +  (7  X  103)  + 
(5  X  102)  +  (6  X  10)  +  (7  X  1) 

On  this  page,  to  show  that  each  place  in  a  nu¬ 
meral  has  a  value  ten  times  as  great  as  the  next 
position  to  the  right,  the  value  is  shown  as  a  product 
of  tens.  Also,  from  the  illustrations  presented,  pupils 
learn  that  they  can  determine  the  number  of  times 
ten  is  used  as  a  factor  for  a  product  by  counting  the 
number  of  zeros  in  the  numeral  for  the  product. 
Since  1,000,000  shows  6  zeros,  we  know  10  is  used 
as  a  factor  6  times.  1,000,000  =(10  X  10  X  10  X 
10X10X10)  In  exponential  notation,  we  would 
show  this  by  writing  1,000,000  =  106. 

Pre-Book  Lesson 

Review  place-value  concepts  by  developing  on 
the  board  the  following  chart.  Emphasize  the  fact 


that  the  place  value  assigned  to  each  place  to  the 
left  of  one’s  place  is  determined  by  using  ten  as  a 
factor  one  or  more  times. 

"O 

C 

re 


8,  8  8  8,  8  8  8 

1  8X 1=8X 1 
J,  8X10  =8X10 
J,  8X100  =8X(10X10) 

8X1,000  =8X(10X10X10) 

8X10,000  =8X(10Xl0Xl0Xl0) 

i  8X100,000  =8x(10xl0xl0xl0xl0) 

8X 1 ,000,000  =8X  (10x10x10x10x10x10) 

Have  pupils  complete  the  following: 

a.  In  the  numeral  for  the  product  1,000  there  are 
_?_  zeros.  To  obtain  this  product,  10  was  used  as 
a  factor  _?_  times. 

b.  In  the  numeral  for  the  product  1,000,000 
there  are  _?_  zeros.  To  obtain  this  product,  10 
was  used  as  a  factor  _?_  times. 

c.  If  n  is  any  counting  number,  then  10  used  as 
a  factor  n  times  gives  a  product  represented  by  a 
numeral  having  _?_  zeros. 

Using  the  Text  Page 

As  pupils  read  and  discuss  Ex.  1-5,  let  them  refer 
to  the  chart  you  showed  on  the  board  for  the  Pre- 
Book  Lesson. 

Individualizing  Instruction 

•  For  slower  learners,  provide  duplicated  forms 
with  columns  showing  the  place-value  names  as  on 
the  chart  above.  Direct  them  to  record  the  nu¬ 
merals  for  Ex. 11-16  using  the  columns  on  the  form, 
then  to  do  as  directed  on  the  text  page. 

•  If  more  capable  pupils  are  ready  for  exponent 
form,  present  the  concepts  of  base,  power  of  the 
base,  and  exponent.  Then  direct  pupils  to  write 
Ex.  11-16  in  expanded  form  with  exponents. 
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Pupil’s  Objectives 

(a)  To  review  the  meaning  of  open  mathematical 
sentence-,  (b)  to  gain  practice  in  identifying  the  sum 
and  the  addends  in  open  sentences;  and  (c)  to  re¬ 
view  the  method  for  finding  the  sum  when  two 
addends  are  known,  and  for  finding  the  unknown 
addend  when  the  sum  and  one  addend  are  known. 

Background 

In  earlier  grades  pupils  have  associated  the  ad¬ 
dition  and  subtraction  of  whole  numbers  with  sets. 
However,  addition  and  subtraction  are  operations 
on  numbers,  not  on  sets. 

The  numbers  operated  on  in  addition  are  called 
addends,  and  the  result  of  the  operation  is  called 
the  sum.  Subtraction  is  the  operation  of  finding 
the  unknown  addend  when  the  sum  and  one  addend 
are  known. 

In  open  sentences  involving  the  addends-sum 
relationship,  we  use  n  (or  any  other  letter)  to  repre¬ 
sent  either  the  sum  or  the  unknown  addend. 

In  Ex.  a-c,  n  represents  the  unknown  sum.  Since 
the  addends  are  known,  we  add  to  find  the  sum. 
a.  45  +  35  =  n  b.  n  —  36  =  45  c.  n  —  45  =  36 

In  Ex.  d-g  below,  n  represents  the  unknown 
addend.  Since  the  sum  and  one  addend  are  known, 
we  subtract  to  find  the  unknown  addend. 

d.  81  -45=  n  e.  36  +  n  =  81 

f.  45  +  „  =  81  g.  81  -  n  =  45 

Pre-Book  Lesson 

The  following  examples  are  to  be  written  on  the 
board  as  directed  below. 


addend 

addend 

sum 

sum 

addend 

addend 

a.  24 

+ 

00 

II 

32 

b. 

32 

-  8 

=  24 

c.  18 

+  9  = 

n 

f. 

45 

-  21 

=  n 

d.  n 

+  15  = 

45 

g- 

36 

—  n 

=  14 

e.  14 

+  n  = 

74 

h. 

n 

-  15 

=  19 

Show  Ex.  a  on  the  board.  Ask  pupils  to  name 
the  addends  and  the  sum.  Write  the  labels  above 
the  numerals.  Have  other  examples  given  of  the 


same  type.  Ask  pupils  how  to  undo  the  addition  in 
Ex.  a.  Write  Ex.  b.  Point  out  that  32  is  still  called 
the  sum  and  subtracting  8  results  in  24,  the  other 
addend.  Write  the  labels  above  the  numerals. 

Show  Ex.  c-e  on  the  board  and  relate  their  form 
to  Ex.  a.  Indicate  that  in  open  sentences  like  these, 
n  may  occur  as  the  sum  or  as  either  of  the  addends. 

Show  the  headings  for  the  tables  below  on  the 
board.  As  you  discuss  the  solution  for  Ex.  c-e,  fill  in 
the  columns  as  shown. 


addend  +  addend  =  sum 

Operation 
to  use 

Rewritten 

sentence 

n 

18  +  9  =  rc 

add 

27 

n+  15  =  45 

subtract 

n  =  45  —  15 

30 

14  +  n  =  74 

subtract 

n  =  14-  14 

60 

Show  Ex.  f-h  on  the  board  and  relate  them  to 
Ex.  b.  In  each  sentence  have  pupils  identify  the 
sum  and  each  of  the  addends.  Emphasize  the 
operation  used  to  find  the  sum  or  an  unknown 
addend.  As  you  discuss  the  solution  of  Ex.  f-h,  fill 
in  the  columns  as  shown. 


sum  —  addend  —  addend 

Operation 
to  use 

Rewritten 

sentence 

n 

45  —  21  -n 

subtract 

24 

36  —  n  =  14 

subtract 

n=  36-14 

22 

72  —  15  =  19 

add 

n=  19+  15 

34 

Using  the  Text  Page 

Assist  pupils  as  they  read  and  interpret  the  ex¬ 
planations.  Use  the  page  to  summarize  ideas  which 
you  developed  in  the  Pre-Book  Lesson.  Carefully 
planned  and  guided  discussion  is  essential  for  the 
effective  review  of  the  ideas  on  this  page. 

Individualizing  Instruction 

•  For  slower  learners,  you  may  need  to  use  set 
materials  and  the  number  line  to  illustrate  the 
addends-sum  relationship. 

•  More  capable  pupils  may  construct  some  true 
mathematical  sentences  in  which  they  use  each  of 
the  following  symbols:  ><><>< 
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*  A  true  or  a  false  mathematical  sentence  merely  states  a  relationship  among  members.  An 
open  sentence  presents  a  problem  to  be  solved:  find  the  number  or  numbers  that  the  letter 
or  letters  may  represent  to  make  a  true  sentence. 

Finding  the  Number  for  n 

Addends-sum  relationship  [O] 

1.  Are  the  mathematical  sentences  in  box  A  true  or 
false  sentences  iv  Sentences  of  this  type,  which  have  one 
or  more  letters  representing  numbers,  are  called  open 
mathematical  sentences. 


E 


sum 


f 

25 


C  A 


45+a9 

24 

A 

9  = 


*  2.  An  open  sentence  is  neither  a  true  nor  a  false  sen¬ 
tence  until  a  number  is  given  for  each  letter.  In  finding 
the  number  for  n  for  a  particular  sentence,  we  want  a  num¬ 
ber  which  will  make  a  true  sentence.  Find  the  number  for 
n  for  each  sentence  in  box  B.  see  box  b. 

3.  Box  B.  Tell  the  operation  you  used  to  find 

a.  the  sum  when  the  addends  were  known.  Addition 

b.  the  unknown  addend  when  the  sum  and  one 
addend  were  known.  Subtraction 

4.  Box  C.  For  each  sentence,  identify  the  addends 

and  the  sum.  see  box  C.  A  identifies  the  addends;  and  S  the  sum. 

5.  Do  you  see  that  all  the  mathematical  sentences  in 
box  C  express  the  addends-sum  relationship  for  the  sum  24 
and  the  addends  15  and  9?  Yes 

6.  For  each  of  Ex.  a-f,  write  on  the  board  a  mathe¬ 
matical  sentence  which  indicates  the  operation  to  use  to 
find  the  number  for  n.  For  Ex.  a  write,  n  =  38  —  17. 

a.  n  +  17  =  38  d.  n  —  15  =  14  n  =  i5+i4 

b.  36  +  n  =  80  n=80-36  e.  45  —  n  =  19  n=45-i9 

C.  60  —  n  —  40  n  =6 0—40  f.  n  —  18  =  39  n=18+39 

7.  On  the  board,  complete  the  work  for  boxes  D  and  E. 

J  i  cl  n  j  c 

bee  boxes  V  and  t . 

[w] 

Ex.  8-13.  Work  as  in  boxes  D  and  E. 

8.  n  +  37  =  92  55  9.  n  -  156  =  120276  l0.  240  -  n  =  100  140 
11.  n  -  28  =  73101 12.  67  —  n  =  48  19  13.  n  +  8  =  29  0  282 

+  Extra  Examples.  Set  18. 


n  =  5  +  9 
16  =  n  X  8 
23  =  n  -  18 
n  +  8  =  12 


®  addend 

addend 
sum 

I 

18  +  7  =  n  25 


addend 

addend 

7  ^ 

—  7  =  n  18 


s 

24 
9  =  15 
2S4  -  {5 

■§  +  fe 


D 


n  -  34  =  52 
n  =  52  +  34 
n  =  _  ?  86 

n  +  26  =  76 
n  =  76  -  26 
n  -  _?5_0 
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*  Remind  pupils  that  there  are  different  ways  of  stating  an  addends-sum  relationship  in  an 
open  sentence.  Refer  to  the  sentences  in  box  C  on  page  15. 

Using  Mathematical  Sentences  in  Problem-Solving 

Resurvey;  using  a  number-line  picture  [O] 

*  1.  On  a  trip  to  Chicago  during  summer  vacation,  Fred’s  family 
drove  431  miles  the  first  day  and  319  miles  the  second  day. 

How  many  miles  did  they  drive  during  the  two-day  period? 

A _ 431 _ B _ 319 _ C 

n 

<  « - • - - - - - * - - - • - • — — • - •-> — 

0  100  200  300  400  500  600  700  800  900 

a.  Explain  how  the  number-line  picture  suggests  the  rela- 

.  .  .  i*i  ii  It  shows  that  the  total  number  of  miles 

tionship  expressed  in  the  problem,  traveled  (n)  is  equai  to  the  sum  of  the 

r  r  A  number  of  miles  traveled  the  first  day 

(431)  ar\d  tbp  number  of  miles  traveled  the  second  day  (319). 

b.  If  line  segment  AB  represents  the_addend  431,  what  line 
segment  represents  the  other  addend?6 the  sum?  ac 

c.  If  n  represents  the  sum,  explain  why  n  =  431  +  319  is  a 
mathematical  sentence  for  the  number-line  picture  and  for 
the  problem.  vFind  the  number  for  n.  750 

It  states  the  relationship  given  in  the  problem  (see  answer  for  Ex. la)  in  mathematical  language. 

2.  To  visit  her  grandmother,  Sue  traveled  195  miles.  She 
traveled  136  miles  by  train  and  the  rest  of  the  way  by  bus.  How 
far  did  she  travel  by  bus? 

A _ 136 _ b _ n _ c 

195 

<  - - • - • - • - »  »  >  ■ 

0  50  100  150  200 


a.  If  line  segment  AC  represents  the  sum  195,  tell  what 
line  segments  ABvand  BCveach  represent. 

The  addend  136.  The.  unlyiown  addend  n 

b.  Tell  why  the  mathematical  sentence  for  the  number-line 
picture  and  for  Ex.  2  may  be  written  in  these  two  ways:  theesam0ethre8iaa-te 

tionship  among  116.  n,  and  195.  IiyJlfth  cases  l-J^and  n  are  addends,  and  195  is  the  sum. 

136  +  n  =  195,  n  =  195  —  136 

addend+  addepd=  sum,  addend=  sum— addend 

c.  Which  sentence  indicates  the  operation  to  use?v  Find 

,  r  rn  n=195— 136 

the  number  tor  n.  59 
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Teaching  Pages  16  and  17 


Pupil’s  Objectives 

(a)  To  review  the  idea  of  using  n  (or  some  other 
letter)  to  represent  the  number  which  answers  the 
question  in  a  word  problem;  (b)  to  extend  ability  to 
use  a  number-line  picture  to  represent  the  addends- 
sum  relationship  expressed  in  words  in  a  problem; 
and  (c)  to  increase  problem-solving  skills  by 
writing  and  solving  mathematical  sentences  for 
word  problems. 

Background 

Number-line  pictures  have  been  utilized  ex¬ 
tensively  in  earlier  grades,  but  it  is  desirable  to 
review  briefly  the  following  ideas: 

a.  On  a  model  of  a  line  (which  is  a  set  of  points), 
any  point  may  arbitrarily  be  chosen  as  the  starting 
point  for  laying  off  congruent  segments.  A  con¬ 
venient  unit  segment  is  chosen. 

b.  Zero  is  associated  with  the  starting  point,  and 
the  other  whole  numbers  are  placed  in  one-to-one 
correspondence  with  the  equally  spaced  points 
determined  by  the  congruent  segments. 

c.  By  convention,  these  points  are  located  to  the 
right  of  the  point  labeled  0.  Later,  when  integers 
are  introduced,  the  set  of  numbers  {_1,  “2,  ~3, 
~4, ...}  are  associated  with  the  points  located  to  the 
left  of  0. 

d.  We  can  show  only  a  portion  of  the  number 
line  on  paper  or  on  the  chalkboard,  so  arrowheads 
are  shown  near  the  end  of  the  picture  to  indicate 
that  the  line  goes  on  and  on. 

Emphasize  the  above  ideas  in  your  pre-book 
lesson  when  you  introduce  the  number-line  picture 
on  the  board. 

Teacher’s  Preparation 

Draw  a  number-line  picture  on  the  board.* 
Write  the  following  problem  on  the  board: 

“On  an  automobile  trip  of  400  miles,  Tom’s 
father  drove  the  first  230  miles,  and  his  mother 
drove  the  remainder  of  the  way.  How  many  miles 
did  Tom’s  mother  drive?” 

*See  6,  page  xix. 


Pre-Book  Lesson 

Direct  pupils  to  read  the  problem  on  the  board 
and  then  explain  how  the  facts  in  the  problem  may 
be  shown  on  the  number-line  picture.  Elicit  the 
idea  that  we  need  segments  to  represent  (a)  400 
miles,  the  total  distance  driven;  (b)  230  miles, 
the  part  of  the  way  Tom’s  father  drove;  and  (c) 
the  number  of  miles  Tom’s  mother  drove,  the 
unknown  number  which  we  represent  by  n. 

A  230  B  n  C 

• - — - • - • 

- • - • - • - • - • — > — 

0  100  200  300  400 

As  the  discussion  continues,  complete  the  above 
representation  on  your  number-line  picture.  Then 
have  pupils  give  the  mathematical  sentence  which 
is  suggested  by  the  number-line  picture  and  discuss 
its  solution.  230  +  n  =  400 

Ask  pupils  to  identify  the  sum,  the  known  addend, 
and  the  unknown  addend.  Indicate  that  we  can 
rewrite  the  sentence  as  n  —  400  —  230.  This 
sentence  shows  the  operation  to  use  to  find  the 
number  for  n. 

When  the  unknown  number  is  found,  write  on 
the  board  a  sentence  to  answer  the  question  in  the 
problem:  “Tom’s  mother  drove  170  miles.” 

Check  the  problem  by  adding  230  (the  number 
of  miles  Tom’s  father  drove)  and  170  (the  number 
of  miles  Tom’s  mother  drove)  to  show  that  the  sum 
is  400  (the  total  number  of  miles  driven). 

Using  the  Text  Pages 

•  Ex.  1-3.  Spend  enough  time  with  these  prob¬ 
lems  to  help  pupils  visualize  each  situation  and 
represent  the  relationships  correctly  on  a  number¬ 
line  picture.  If  this  is  done,  pupils  will  have  little 
difficulty  in  writing  the  mathematical  sentences. 

•  Ex.  6.  Use  set  materials  to  demonstrate  the 
action.  Select  boys  to  act  as  Jim  and  Bob.  Give 
Jim  a  bag  containing  blocks  to  represent  pine  cones. 
Establish  the  fact  that  the  bag  contains  some  cones, 
but  you  are  not  telling  how  many,  so  the  number 
will  be  designated  by  n. 


Teacher’s  Page  16 


Have  Jim  reach  into  the  bag  and  count  out  a  set 
of  18  cones  to  give  to  Bob.  On  the  board,  translate 
this  action  into  the  symbolism  n  —  18.  Next,  ask 
Jim  to  count  the  number  of  cones  left  in  the  bag. 
When  he  reports  37,  complete  the  record  on  the 
board  n  —  18  =  37. 

Guide  pupils  to  see  that  18  (the  set  removed)  and 
37  (the  set  remaining  in  the  bag)  are  subsets  of  the 
set  in  the  bag  at  the  beginning  of  the  dramatization. 
Accordingly,  we  can  restate  the  relationship  by 
writing  n  —  37  +  18. 

•  Note  that  the  instructions  for  Ex.  4-8  do  not 
require  pupils  to  draw  number-line  pictures  if  they 
can  write  correct  mathematical  sentences  without 
them.  But  many  teachers  find  it  advantageous  to 


provide  all  pupils  with  duplicated  material  con¬ 
taining  number  lines. 

•  After  pupils  have  completed  Ex.  4-8,  discuss 
the  solution  of  each  problem.  Write  on  the  board 
an  English  sentence  to  answer  the  question  in  each 
problem. 

Individualizing  Instruction 

•  Do  not  let  slower  learners  waste  time  trying  to 
draw  number-line  pictures  and  write  sentences 
for  Ex.  4-8  without  your  assistance.  Group  them 
and  help  them  at  the  board  by  the  procedure 
suggested  in  the  Pre-Book  Lesson. 

•  Assign  Extra  Problem,  Set  114,  for  all  pupils 
as  needed. 


NOTES 


i 
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*  Since  there  are  many  ways  of  expressing  one  addends- sum  relationship,  the  sentences 
which  the  pupils  write  may  not  be  shown  exactly  as  the  answers  given.  As  long  as  they 
show  the  same  relationship,  they  are  correct. 

3.  There  were  27  girls  on  the  bus  that  took  Linda  to  camp. 

After  Linda’s  bus  arrived,  there  were  140  girls  at  camp.  How 
many  girls  were  there  before  her  bus  arrived? 

A  n  B  27  C 


0  50  100  150  200 


On  the  board,  write  two  different  mathematical  sentences  for  n+27=i40 
the  problem,  and  then  find  the  number  for  n.  n=i40-27;  113 

*  [w] 

**  Ex.  4-8.  Use  n  to  represent  the  number  which  answers  the 

question  in  the  problem.  Write  a  mathematical  sentence  to 
express  the  addends-sum  relationship,  and  then  find  the  number 
for  n.  Draw  number-line  pictures  if  you  need  help. 

4.  Ann  has  46  snapshots  in  her  album.  When  she  puts  in  the 
snapshots  of  her  trip,  she  will  have  70  snapshots  in  her  album. 

How  many  snapshots  does  Ann  have  of  her  trip?  70 1 4°  24 

5.  For  the  last  two  summers,  Karen’s  family  has  taken  boat 
trips.  Last  year  they  traveled  235  miles.  This  year  their  trip 
was  59  miles  longer.  How  many  miles  did  they  travel  this  year 
by  boat?  n  =  235+59;  294 

6.  Jim  brought  home  many  pine  cones  that  he  collected  while 
vacationing.  After  he  gave  Bob  18  cones,  he  had  37  cones  left. 

How  many  pine  cones  did  Jim  bring  home?  n-i8=37;  55 

7.  Between  them,  Sally  and  Jean  collected  45  shells  at  the  45 
beach.  If  Sally  collected  16  shells,  how  many  did  Jean  collect?  n=45~16;  29 

8.  Ted  has  saved  $1.75  toward  a  stamp  album,  which  costs 

$2.95.  How  much  more  money  does  Ted  need  for  the  album ?^  =  2 295-?. 7!;  $1.20 

♦  Extra  Problems.  Set  114,  page  360. 
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**  In  the  mathematical  sentence,  we  use  only  numerals  and  signs  of  operation.  The  dollar 
sign  is  not  written. 


A 

Add  Add 

129\/*382 

382 ^^129 

511  511 

B 

(19  +  7)  +  3  =  n 

19  +  (7  +  3)  =  n 

C 

23  +  (14  +  6)  =  n 

(23  +  14)  +  6  =  n 

I) 

(15  +  8)  +  7  =  n 

15  +  (8  +  7)  =  n 

E 

27  +  0  =  n  27 

0  +  58  =  n  58 

F 

75_0  =  n  75 

39  —  39  =  n  o 

18 


Thinking  about  Properties  of  Addition 

Resurvey  and  extension  [O] 

1.  Jim  had  $32  in  the  bank  and  deposited  $24.  Fred 
had  $24  in  his  bank  account  and  deposited  $32.  After¬ 
wards,  how  much  money  did  each  boy  have  in  the  bank?  $56 
Is  32  +  24  =  24  +  32  a  true  sentence?  Yes 

The  order  in  which  two  whole  numbers  are  added 
does  not  change  their  sum.  This  property  is  called  the 
Commutative  Property  of  Addition. 


2.  On  the  board,  do  the  work  in  box  A.  What  prop- 

J  Commutative  Property  ot  Addition 

erty  tells  you  the  sums  should  be  the  same?A  Is  changing 
the  order  of  the  addends  a  good  way  to  check  addi¬ 
tion?6  In  using  the  Commutative  Property  for  checking, 
do  you  usually  rewrite  the  example  as  in  box  A?  No 

3.  Tell  what  you  think  to  find  the  numjbjF.  fe  fei9. 


each  pair  of  sentences  in  boxes  B-D.A(For  each  sen¬ 
tence,  do  the  work  in  parentheses  first.)  Is  the  number 
for  n  the  same  number  for  each  pair  of  sentences?  Yes 


4.  Did  the  way  in  which  the  addends  were  grouped, 

J  No 

or  associated,  change  the  sum?  a  Did  one  of  the  ways 

Y©S  £s  easier  to  find  the  sum  of  com- 

make  the  addition  easier?  AWhy?  binations  °ftens-  Forbox  •  tls 

easier  to  add  7+3  first  and  then  add  19+10.  . 

When  finding  the  sum  of  three  numbers,  as  in  box 
B,  you  may  add  the  sum  of  the  first  two  numbers  to  the 
third  or  the  sum  of  the  last  two  numbers  to  the  first 
without  changing  the  sum  of  the  three  numbers.  This 
property  is  called  the  Associative  Property  of  Addition. 

5.  Box  E.  Give  the  number  for  n  for  each  sentence.  See  box  e. 
jive  three  more  examples  of  each  typeQo^  sen^nce^and 


tell  the  number  for  n.  Sample  answers:  15  +  0-15 


0+12=12 
0-1-4.5  =  45 


When  zero  is  one  of  two  addends,  the  sum  is  the 
same  number  as  the  other  addend.  Zero  is  called  the 
identity  element  for  addition. 


6.  Box  F.  Give  the  number  for  n  for  each  sentence. 
Give  four  more  examples  of  each  type  of  sentence. 

Sample  answers:  3  —  0  =  3  5  —  5  =  0 

13-0=13  15-15  =  0 

23-0  =  23  25-25  =  0 

47-0  =  47  30-30  =  0 
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Pupil’s  Objectives 

(a)  To  review  the  properties  of  addition  of  whole 
numbers  and  to  learn  the  names  given  these 
properties  by  mathematicians;  (b)  to  gain  practice 
in  applying  the  properties  in  computation;  and 
(c)  to  gain  practice  in  using  the  inverse  operation 
as  a  method  of  checking  in  addition  and  subtraction. 


Background 

Addition  is  an  operation  on  an  ordered  pair  of 
numbers,  called  addends,  to  obtain  a  unique  third 
number,  called  a  sum.  Since  addition  is  performed 
on  just  two  numbers,  it  is  a  binary  operation. 

From  experience,  pupils  have  learned  that  for 
any  pair  of  whole  numbers,  there  is  always  another 
whole  number  which  is  their  sum.  This  is  called 
the  closure  property.  In  mathematical  language 
we  can  say,  “the  set  of  whole  numbers  is  closed 
under  the  operation  of  addition.”  This  term  is 
not  given  in  the  text,  but  you  may  wish  to  present 
it  in  the  Pre-Book  Lesson  or  as  enrichment  for 
more  capable  pupils. 

The  inverse  relationship  between  addition  and 
subtraction  is  presented  as  a  doing  and  undoing 
relationship.  If  adding  9  to  7  is  the  doing  operation, 
then  subtracting  9  from  1 6  (the  sum)  is  the  undoing 
operation. 

(7  +  9)  -  9  =  7 

If  subtracting  8  from  25  is  the  doing  operation, 
then  adding  8  to  17  is  the  undoing  operation. 

(25  -  8)  +  8  =  25 

The  commutative  property  has  been  emphasized 
since  grade  1,  and  pupils  have  used  it  in  learning 
the  basic  addition  facts.  At  this  grade  level  pupils 
may  be  able  to  express  the  idea  algebraically  as 
follows:  “for  any  two  whole  numbers  a  and  b, 
a  b  =  b  -j- 

Pupils  are  familiar  with  the  associative  property, 
but  they  may  have  called  it  the  grouping  property. 
Since  addition  is  a  binary  operation,  we  can  operate 
on  only  two  numbers  at  a  time.  To  find  the  sum  of 
three  numbers  such  as  3,  5,  and  9,  we  may  first  add 
3  and  5  to  obtain  8.  Then  we  add  this  sum  to  9  to 


obtain  17.  We  will  obtain  the  same  sum  if  we  first 
add  5  to  9  to  obtain  14  and  then  add  3  to  14  to  ob¬ 
tain  17.  These  two  ways  to  group  or  associate  the 
addends  are  indicated  by  using  parentheses. 

(3  +  5)  +  9  =  3  +  (5  +  9) 

In  general,  for  any  whole  numbers  a,  b,  and  c, 
(a  T  b)  -f-  c  =  a  -f-  (b  T  c) . 

®  Pupils  understand  the  addition  of  zero,  but 
they  may  not  have  called  it  the  identity  element  for 
addition.  They  can  recognize  the  general  statement 
that  for  any  whole  number  a, 
a  T  0  =  a. 

Pre-Book  Lesson 


Properties  of  Addition  for  Whole  Numbers 


A 

B 

C 

Commutative 
(2  addends) 

Think  about 
the  order  of 
the  addends 

6  +  7  =  7  +  6 

Associative 
(3  or  more 
addends) 

Think  about 
the  grouping 
of  the  addends 

(6  +  4)  +  15  = 
6+  (4+15) 

Identity 

element 

Adding  zero 

15  +  0=  15 

0+  37  =  37 

Closure 

The  sum  will 
always  be  a 
whole  number 

4  +  8  =  12 

6  +  9=15 

•  Review  the  properties  of  addition  by  developing 
a  chart  similar  to  the  one  above  on  the  board.  Have 
pupils  give  you  many  other  illustrations  like  those 
in  column  C.  Help  pupils  to  pronounce  the  new 
terms  correctly.  You  may  add  to  the  chart  the 
general  statements  for  each  property  given  in  the 
Background  section  under  a  column  D  if  you  feel 
that  the  pupils  will  benefit  from  it. 

•  After  discussing  closure  for  addition,  present 
the  subtraction  examples  shown  below  and  have 
pupils  tell  which  ones  do  not  have  answers  in  the  set 
of  whole  numbers. 

«  =  15  —  9  n  =  25  —  25  n  =  9  —  15 

n  =  0-  8  n  =  46  —  38  n  =  30  -  40 
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Use  a  number-line  picture  to  show  what  happens 
when  we  move  15  spaces  to  the  left  of  the  point 
associated  with  9.  Therefore,  9  —  15  does  not 
name  a  whole  number.  Use  other  illustrations, 
then  generalize  that  the  set  of  whole  numbers  is 
not  closed  under  the  operation  of  subtraction. 

Point  out  that  the  work  above  shown  on  the 
number  line  also  illustrates  the  fact  that  subtraction 
is  not  commutative. 

15  —  9  =  6,  but  9  —  15^6 

Using  the  Text  Pages 

•  Extend  the  idea  presented  in  Ex.  2  by  showing 
on  the  board  Ex.  a-c  below.  After  adding  down¬ 
ward,  check  by  adding  upward  and  writing  the 
numerals  for  the  sums  above  the  numerals  for  the 
addends. 


17,780 

b.  ?  ??? 

c.  ??  ??? 

9,483 

2,865 

8,764 

8,297 

748 

958 

17,780 

937 

7,399 

Demonstrate  on  the  board  that  an  addition  with 
two  addends  may  be  checked  by  using  subtraction 
to  undo  the  addition. 

d.  Add  e.  Subtract 

875  ^^  ^1,811 

936  936 

1,811  ^*875 

•  After  discussing  Ex.  4,  have  pupils  select  the 
best  way  to  group  the  addends  to  make  the  ad¬ 
dition  easier  in  Ex.  f-h. 

f.  35  +  15  +  18  g.  27  +  26  +  4  h.  17  +  13  +  46 


•  After  pupils  complete  the  written  exercise  at 
the  bottom  of  page  19,  discuss  the  results.  Have 
pupils  refer  to  the  properties  you  listed  on  the 
board  in  the  Pre-Book  Lesson  and  indicate  the 
property  which  helped  them  for  each  of  Ex.  1-7. 

Individualizing  Instruction 

•  For  slower  learners,  demonstrate  the  commuta¬ 
tive  and  associative  properties  on  a  number  line. 

•  For  all  pupils,  discuss  some  activities  in  the 
physical  world  which  are  commutative  and  some 
which  are  not.  For  example: 

a.  First  put  water  in  the  pan  and  then  put  in 
the  potatoes. 

b.  Put  on  your  coat  and  button  it. 

c.  Pour  milk  in  the  glass  and  drink  it. 

d.  Open  a  door,  and  then  close  it. 

•  For  more  capable  pupils,  extend  the  idea  of 

closure  by  having  them  find  if:  (a)  the  set  of  even 
numbers  is  closed  under  addition;  (b)  the  set  of 
odd  numbers  is  closed  under  addition.  Write  the 
following  examples  on  the  board  for  them  to  use  in 
finding  if  closure  is  true  for  (a)  and  (b). 

4  +  6  =  n  22  +  30  =  n  5  +  7  =  n 

8  +  14  =  rz  86  +  94  =  n  13  +  9  =  n 

21+33  =  n  45  +  89  =  n 

•  More  capable  pupils  may  construct  examples  like 
those  in  boxes  B-D  in  such  a  way  that  one  way  of 
grouping  the  addends  makes  addition  easier  than 
the  other  way. 


ANSWERS  NOT  SHOWN  ON  PAGES  18-19 


Ex.  3.  Box  B.  19  +  7=26;  26  +  3  =  29 

7  +  3  =  10;  10+  19  =  29 
Box  C.  14  +  6  =  20;  20  +  23  =  43 

23  +  14  =  37;  37  +  6  =  43 
Box  D.  15  +  8  =  23;  23  +  7=30 

8  +  7=  15;  15+  15  =  30 

Ex.  7.  The  order  in  which  2  whole  numbers  are  added  does  not  change  the  sum. 

Ex.  8.  Adding  the  sum  of  the  first  two  numbers  to  the  third  gives  the  same  result  as  adding  the  sum  of  the  last 
two  numbers  to  the  first. 

Ex.  9.  When  zero  is  one  of  two  addends,  the  sum  is  the  same  number  as  the  other  addend. 

Ex.  10.  Same  as  Ex.  7. 
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Knowing  that  subtracting  a  number  is  the  inverse  of  adding  it  and  vice  versa  permits  us 
to  check  easily  the  results  of  either  an  addition  or  a  subtraction  example. 

Explain  how  you  know  without  computing  that  each  of  Ex. 

7-10  is  a  true  mathematical  sentence.see  Teacher’s  page  18-19. 

7.  396  +  275  =  275  +  396  8.  (25  +  7)  +  8  =  25  +  (7  +  8) 

9.  568  =  568  +  0  10.  61  +  (27  +  9)  =  61  +  (9  +  27) 

Give  the  answers  for  Ex.  11—14.  Try  to  discover  an  easy  way 
to  find  each  answer. 

11.  Find  the  sum  of  17  and  9  and  then  subtract  9  from  the 
sum.  (17  +  9)  -  9  =  7zi7 

12.  From  63,  subtract  20  and  then  add  20. 

(63  -  20)  +  20  =  rc63 

13.  (28  -  5)  +  5  =  m  14.  (60  +  14)  -  14  =  nso 

15.  In  which  of  Ex.  11-14  did  you  “undo” 

a.  the  addition  of  9  by  the  subtraction  of  9?n . 

b.  the  subtraction  of  5  by  the  addition  of  5?n 

*  16.  How  is  the  idea  of  “undoing”  used  in  box  G? 

The  addition  example  is  used  as  a  check  for  the  subtraction  example. 


Subtract  Add 

70  32 

38  38 

32  70 


Using  Properties  of  Addition 

Resurvey  [W] 

**  Find  the  number  for  n  in  each  of  Ex.  1-7  in  column  a  by 
finding  a  similar  example  in  column  b.  Think  about  properties 
of  addition  or  the  addends-sum  relationship. 


1.  238  +  415  =  n653 

2.  175  +  425  =  72600 

3.  16  +  (30  +  45)  =  n9] 

4.  900  —  666  =  «234 


5.  692  -  234  =  n 


458 


76 


6.  (48  +  24)  +  n  =  14. 

7.  43  +  n  +  75  =  210 


600  425  —  175addends-sum  relationship 

458  +  234  =  692addends-sum  relationship 
43  +  75  +  92  =  210commutative  property 
(16  +  30)  +  45  =  91  associ ati ve  property 
415  +  238  =  653  commutative  property 
48  +  (24  +  76)  =  148b  ssociative  property 
900  234  =  666  addends-sum  relationship 


**  After  pupils  have  completed  the  written  assignment,  have  them  tell  the  similar  example 
in  column  b  and  the  property  or  addends-sum  relationship  they  thought  about  while  doing 
the  example. 


*  Remind  pupils  to  think  of  the  place  values  of  the  numerals  as  they  copy  them  in  columns 
for  adding. 

Remembering  about  Addition 


A  n  =  98  +  46 

=  (90  +  8)  +  (40  +  6) 

=  (90  +  40)  -f  (8  +  6) 

=  130  +  14 
n  =  _?L44 

B 

C 

Add 

796(7oo+9< 

)+6)  L  23 

858(800f  50 

+18)  4,967 

69(60  +  9) 

379 

23 

47 

200 

368 

1,500 

5,761 

?  ??? 

1,723 

D  12  12 

???  ? 

E  8,430 

$175.86 

35,697 

0.09 

843 

26.15 

6,156 

148.00 

87,659 

$350.10 

13?,7?5 

8  8 

Resurvey;  using  properties  of  A.  [O] 

1.  Box  A.  In  line  2,  how  are  98  and  46 
renamed  i9°rfame°  tie  properties  of  addition 

X  Cqmmutatiye,  Associative 

used  to  find  the  sum. /  What  is  the  number 
for  n ?  144 

2.  Box  B.  Tell  how  we  “think”  the  re¬ 
naming  of  each  addend  in  order  to  add  •  See  box  B. 

3.  Box  B.  What  is  the  sum  of  the  number 

23  200  1,500  . 

of  ones?A  tens?A  hundreds  ?a  Give  the  com¬ 
plete  SUm.  1,723 

4.  For  the  method  in  box  C,  tell  what  we 
think  when  we  write  the  small  numeral  above 

30ones  =  3tens  ,  in  20  iens=  2  hundreds 

ten’s  column^above  hundred  s  column^above 
thousand’s  column.  10  h  undreds=l  thousand 


5.  Box  D.  What  do  the  two  places  just 
to  the  right  of  the  decimal  point  in  each 
numeral  represent?  Cents 

6.  Box  D.  Name  the  small  numerals 

See  box  D. 

which  are  missing  at  the  top  of  the  columns. 

7.  Box  E.  Find  the  digits  which  are 
missing  in  the  numeral  for  the  sum.  See  box  e. 


Ex.  8-10.  Work  as  shown  in  box  A. 

8.  n  =  67  +  59  126  9.  n  =  83  +  94  177 


[w] 

10.  n  =  77  +  89  1 66 


*  Ex.  11-12.  Work  as  shown  in  box  B. 

11.  n  =  437  -f-  1,398  +  274  2,109  12.  n  =  6,489  +  375  +  8,089  +  56  is,009 


Ex.  13-16.  Find  the  number  for  n. 

13.  3,986  +  472  +  98  +  6,000  =  n  10,556  14.  n  =  54,816  +  6,783  +  9,568  71,167 

15.  4,939  +  815  +  52,637  =  n  58, 391  16.  n  =  89,675  +  4,568  +  60,897 155,140 


4  Extra  Examples.  Sets  19-20. 


20 
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Pupil’s  Objectives 

(a)  To  review  the  technique  for  adding  whole 
numbers  named  by  2-,  3-,  or  4-place  numerals; 
and  (b)  to  gain  increased  understanding  of  the  re¬ 
lation  of  the  conventional  algorithm  for  addition 
to  the  properties  of  our  place-value  system  and  to 
the  properties  of  whole  numbers. 

Background 

The  technique  for  adding  numbers  named  by 
2-place,  3-place,  or  4-place  numerals  is  based  upon 
the  properties  of  our  place-value  system  and  the 
properties  of  whole  numbers.  Any  pattern  or 
convenient  procedure  for  finding  the  result  of  an 
operation  on  two  numbers  when  the  result  is  not 
immediately  evident  is  called  an  algorithm. 

It  should  be  noted  that  the  operation  of  addition 
associates  with  an  ordered  pair  of  numbers  another 
unique  number.  To  obtain  this  number,  a  variety 
of  different  procedures  or  thought  patterns  may 
be  employed.  The  Pre-Book  Lesson  and  the  text 
page  review  several  of  these  algorithms  which  range 
from  immature,  long  procedures  to  the  abbreviated 
conventional  form.  In  the  longer  algorithms,  the 
partial  sums  (of  ones,  tens,  hundreds,  and  so  on) 
are  recorded,  and  the  renaming  is  done  in  the  last 
step.  In  the  conventional  algorithm,  the  renaming 
is  done  column  by  column,  and  the  result  of  re¬ 
naming  is  shown  by  the  device  commonly  called 
carrying.  Even  at  the  grade-5  level,  it  is  desirable 
to  review  the  longer  algorithms  to  make  certain 
that  pupils  understand  the  relation  of  the  pattern 
to  the  properties  of  our  place-value  system  of 
numeration. 

Pre-Book  Lesson 

•  Show  examples  similar  to  Ex.  a-c  given  below 
on  the  board  without  the  work.  Have  pupils  com¬ 
plete  and  explain  each  step  as  shown.  Also,  have 
pupils  show  the  conventional  algorithm  for  each 
example.  Emphasize  place  value  and  renaming. 
Point  out  that  in  each  one  we  are  seeking  the 
standard  numeral  for  the  sum. 


a.  375  =  3  hundreds  +  7  tens  +  5  ones 
589  =  5  hundreds  +  8  tens  +  9  ones 

8  hundreds  +  15  tens  +  14  ones  = 

9  hundreds  +  6  tens  +  4  ones  =  964 

b.  246  =  200  +  40  +  6 
357  =  300  +  50  +  7 

500  +  90  +  13  =  603 

c.  598 

76 

249 

23  (sum  of  ones) 

200  (sum  of  tens) 

700  (sum  of  hundreds) 

923 

Point  out  to  pupils  that  Ex.  b  and  c  are  useful 
ways  of  checking  an  addition  example. 

Using  the  Text  Page 

•  After  discussing  the  work  in  box  A,  have  the 
example  worked  on  the  board  using  the  algorithms 
shown  above  in  the  Pre-Book  Lesson. 

•  On  the  board,  show  an  addition  example  which 
uses  3-place  numerals  to  name  the  addends  such  as 
the  one  given  below  and  work  as  in  box  A. 

n  =  568  +  279 

=  (500  +  60  +  8)  +  (200  +  70  +  9)  (1) 

=  (500  +  200)  +  (60  +  70)  +  (8  +  9)  (2) 

=  700  +  130  +  17 
n  =  847 

Point  out  that  step  (1)  illustrates  the  renaming 
of  addends,  and  step  (2)  illustrates  the  repeated  use 
of  the  commutative  and  associative  properties. 

In  the  above  example,  the  complete  explanation 
of  the  use  of  the  properties  is  too  long  and  involved 
for  grade  5.  Sufficient  work  has  been  done  to  en¬ 
able  pupils  to  understand  that  numbers  may  be 
rearranged  and  grouped  in  a  variety  of  ways  with¬ 
out  changing  the  sum. 

Individualizing  Instruction 

•  Slower  learners  who  may  not  understand  re¬ 
naming  of  partial  sums  may  be  assisted  by  the  use 
of  the  abacus  or  Arithme-Sticks  as  explained  on  page 
9  of  the  text  and  Reteaching  section,  Set  2. 

•  Use  the  Extra  Examples  for  all  pupils  as  needed. 
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Pupil’s  Objectives 

(a)  To  determine  from  the  test  results  the  extent 
to  which  they  have  learned  to  add  whole  numbers, 
(b)  to  obtain  assistance  in  overcoming  difficulties 
in  addition  (if  any) ;  and  (c)  to  demonstrate  skills 
in  addition  by  working  an  enrichment  type  of  ex¬ 
ercise  independently. 

Background 

Ex.  1-9  of  the  test  cover  understanding  of  the 
properties  of  addition  for  whole  numbers  and  of  the 
decimal  system  of  numeration. 

Ex.  10-15  range  from  easy  to  difficult  additions 
and  will  uncover  weaknesses  in  basic  facts  and  in 
ability  to  rename  partial  sums  and  carry  correctly. 

Ex.  16-19  require  pupils  to  use  place-value  con¬ 
cepts  and  to  record  the  numerals  correctly  in 
columns. 

For  Ex.  20-21,  pupils  need  to  know  how  to  use 
dollars-and-cents  notation  correctly  and  how  to 
record  the  numerals  correctly  in  columns. 

Pre-Book  Lesson 

•  Discuss  with  pupils  the  purpose  of  the  test. 
Indicate  that  it  will  help  them  and  help  you  to 
decide  how  much  reteaching  of  addition  they  need. 

•  Show  on  the  board  sentences  a-c  below.  Ask 
pupils  to  select  the  sentences  in  which  the  number 
named  on  the  right  of  the  equality  sign  is  the  same 
as  the  number  named  on  the  left.  Have  pupils  justify 
their  answers  by  naming  a  property  of  addition 
or  a  property  of  our  place-value  system. 

a.  (528  +  30)  —  30  =  528  [T.  Undoing  idea] 

b.  75  -  30  =  30  -75 

[F.  Subtraction  is  not  commutative] 

c.  87  +  59  =  (80  +  50)  +  (7  +  9) 

[T.  Renaming  and  associative  property] 

Explain  that  Ex.  1-9  of  the  test  on  page  21  are 
like  the  above  examples.  Make  certain  that  pupils 
understand  that  no  computation  is  required  to  de¬ 
cide  whether  a  sentence  is  true  or  false. 


Using  the  Text  Page 

•  Ex.  1-9.  Direct  pupils  to  write  the  numerals 
1-9  on  their  papers,  then  study  carefully  each  ex¬ 
ample  and  write  T  (true)  or  F  (false)  after  each 

numeral. 

•  Ex.  10-15.  Pupils  may  write  answers  on  folded 
paper  since  copying  may  be  too  time  consuming. 

•  Ex.  16-21.  Direct  pupils  to  copy  the  numerals 

in  columns  and  then  add. 

•  Observe  pupils  as  they  work  the  test.  Note 
pupils  with  specific  difficulties  so  you  may  give 
them  individual  help  later.  Note  also  types  of 
difficulties  which  may  be  common  to  a  number  of 
pupils. 

•  After  pupils  have  been  allowed  sufficient  time 
to  complete  the  test  (or  as  much  as  they  are  able) , 
you  may  provide  the  correct  answers  for  Ex.  10-21 
and  have  pupils  mark  their  answers  correct  or  in¬ 
correct. 

•  Next,  discuss  orally  Ex.  1-9  having  pupils  indi¬ 

cate  why  a  sentence  is  true  or  false.  If  a  sentence 
is  false,  have  it  rewritten  on  the  board  and  changed 
to  make  it  true.  For  Ex.  5,  write  120  80  7^  80 

120.  Ex.  5  provides  the  opportunity  to  emphasize 
the  idea  that  subtraction  is  not  commutative. 

Individualizing  Instruction 

•  While  more  capable  pupils  work  the  enrichment 
exercise  at  the  bottom  of  page  21,  provide  reteach¬ 
ing  (use  Set  3,  page  332)  for  individual  pupils  or 
for  a  group  according  to  the  information  you  ob¬ 
tained  from  observation  of  pupils  or  from  the  results 
of  checking  Ex.  10-21. 

•  Slower  learners  often  need  help  in  recording  the 
numerals  in  columns  correctly  so  that  ones  can  be 
added,  then  tens,  then  hundreds,  and  so  on.  Use 
Ex.  16-19  or  similar  examples  for  this  reteaching. 

•  All  pupils  may  refer  to  price  lists  for  groceries, 
clothing,  appliances,  and  so  on,  and  formulate  word 
problems  which  require  addition  for  their  solu¬ 
tion. 
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*  You  may  wish  to  point  out  to  pupils  that  the  cost  of  Dick’s  bicycle  is  given  in  Ex.  20, 
and  they  need  this  information  to  find  the  answer  for  Ex.  21. 

How  Well  Do  You  Remember? 

Addition  [W] 

Ex.  1-9.  Write  T  for  each  true  sentence  and  F  for  each  false 
sentence.  Answer  without  computing. 


1.  47  - 

0  = 

0  f  4. 

216  +  48  = 

48 

+  216  t  7. 

37  +  58  =  (30  + 

7)  +  (50  +  8) 

2.  92  - 

92  = 

=  0  t  5. 

120  -  80  = 

80 

-  120  f  8. 

(237  - 

•  50)  +  50 

=  237  t 

3.  0  +  67  = 

67  t  6. 

(39  +  16)  - 

16 

=  Of  9. 

98  +  43  =  (90  + 

40)  -f  (8  +  3) 

Ex.  10- 

-15. 

Copy  and  add. 

10.  583 

11.  168 

12.  716 

13.  $8.39 

14. 

$76.65 

15.  753,215 

216 

303 

587 

9.62 

3.79 

97,149 

799 

129 

849 

0.57 

38.74 

175,043 

600 

2,152 

1.88 

0.98 

56,714 

Ex.  16- 

-19. 

Find  the  number  for 

•  n. 

$20.46 

$1 20.16 

1,082,1 21 

1,309 

16.  n  =  875  +  348  +  86  A  17.  20,050  +  12,705  =  n  32,755 

4,946 

18.  n  =  3,050  +  1,896  A  19.  865  +  93  +  8,775  +  29  =  n  9,762 

20.  Dick’s  bicycle  cost  $45.30.  Tom’s  bicycle  cost  $37.98. 
What  was  the  total  cost  of  the  two  bicycles?  $83.28 

*  21.  For  his  bicycle,  Dick  needs  a  horn  which  costs  $2.98,  a 
basket  which  costs  $1.39,  and  a  reflector  which  cost  $0.58. 
What  will  be  the  cost  of  Dick’s  bicycle  with  these  accessories?  $50.25 

▲  Reteaching.  Set  3.  +  Extra  Examples.  Sets  21-23. 


Ex.  1-5. 

Try  These  Exercises! 

Copy  and  fill  in  the  missing  digits. 

Enrichment  [W] 

1 

5.  ?,4§3 

3+ 

2.  6?, 57^ 

3.  $357.?6 

6 

4.  2,?  67 

2,?78 

7,8f 

2?. 58 

798j 

5?8 

?,604 

2,5?  5 

1?7.49 

?,65? 

6,29^ 
11,06? 
19,?  45 

4 

21 

10,057 

79,033 

$572.03 

837 

12,0?7 

4 

*  The  numeral  for  the  sum  may  be  renamed  one  place  at  a  time  or  it  may  be  completely  re¬ 
named  before  the  subtraction  is  started. 

Remembering  about  Subtraction 

Resurvey;  renaming  [O] 

1.  Box  A.  625  =  6  hundreds  +  _??  tens 
5  ones. 

a.  In  step  1,  why  is  the  number  625  re- 
named  6  hundreds  +  1  ten  +  15  ones?  a 
For  ones,  can  we  subtract  9  from  15?  Yes 

b.  In  step  2,  the  number  625  is  renamed  5 
hundreds  +  _?l]tens  +  15ones.  For  tens, 
can  we  subtract  4  from  11?aIs  476  the  cor¬ 
rect  answer?  Yes 

2.  Box  B.  Can  we  subtract  9  ones  from  9 

Yes  Yes 

ones?A6  tens  from  7  tens?  a8  hundreds  from 

N  n 

4  hundreds?  Explain  the  renaming  to  show 

7  thousands  +  4  hundreds^is  renamed  6  thousands  +T4  hundreds 


board,  copy  and  complete  the  work.  see  box  c. 

4.  Box  D.  Work  the  example  on  the  board  using  small 
numerals  as  in  boxes  A-C  to  show  your  thinking.  See  box  D- 

See  box  E. 

5.  Box  E.  What  is  the  sum  ?A  What  subtraction  does  this 

example  shown  in  box  D. 

check?ADoes  adding  $98.56  “undo”  subtracting  $98.56?  Yes 


more  hundreds.  A  Tell  how  to  finish  the  work. 

8  hundreds  from  14  hundreds  =  o  hundreds*  3  thousands  from  o  thousands 

=  3  thousands  900  ^  _  _ 

*3.  Box  C.  9,000  =  _?^tens.  Why  is  900 

We  cannot  subtract  8  ones  from  0  ones  . 

tens  renamed  899  tens  +  10  ones?  AOn  the 


Subtract 

step  1 

step  2 

i© 

5@© 

625  = 

6  Z$  = 

149  = 

149  = 

149 

476 

^  Subtract 

c 

Subtract 

6@ 

8  9  9© 

7,479 

9#Fh 

3,869 

3,2  4  8 

3,610 

5,752 

Check 

$25 U1& 

Add 

98.56 

$175.67 

$175.67 

98.56 

$2/4.24 

[W] 

Ex.  6-11.  Copy,  subtract,  and  check. 


6.  3,067 
538 

7.  8,123 
6,748 

8.  $60.02 

57.89 

9.  31,576 
12,958 

10.  $634.80 

276.75 

11.  8,725 
4,986 

2,529 

1,375 

$  2.13 

18,618 

$358.05 

3,739 

Ex.  12-20.  Find  the  number  for  n. 

17,154 

12.  n  =  9,531  -  897  8,634  15.  n  =  70,003  -  52,849  a  18.  684  -  n  =  492  192 

13.  587  +  n  =  3,007  2,420**16.  n  -  9,483  =  3,769  13,252  19.  609  -  232  =  n  377 

2,281  46,076 

14.  n  +  1,975  =  4,256  A  17.  60,000  -  n  =  13,924  A  20.  n  +  899  =  2,684  i,785 


4  Extra  Examples.  Sets  24-26. 


22 

**  Since  n  represents  the  sum,  this  example  doesn’t  require  subtraction  for  its  solution. 
This  is  a  good  check  to  see  if  pupils  are  examining  the  mathematical  sentence  to  deter¬ 
mine  what  n  represents. 


Teaching  Page  22 


Pupil’s  Objectives 

(a)  To  review  the  technique  for  subtracting 
whole  numbers  when  the  sum  and  the  known  ad¬ 
dend  are  named  by  2-,  3-,  or  4-place  numerals; 
(b)  to  gain  increased  understanding  of  the  relation 
of  the  conventional  algorithm  for  subtraction  to  our 
place- value  system;  and  (c)  to  review  the  method 
for  checking  a  subtraction  example  by  using  ad¬ 
dition  as  the  undoing  operation. 

Background 

While  pupils’  knowledge  of  the  subtraction  facts 
is  directly  related  to  their  mastery  of  the  basic 
addition  facts,  it  may  be  necessary  to  give  a  sub¬ 
traction-fact  test  to  help  pupils  identify  the  facts 
they  have  not  mastered.  Then  pupils  may  be 
helped  individually  to  master  these  facts. 

Subtraction  is  presented  as  the  technique  for 
finding  the  unknown  addend  when  a  sum  and  one 
of  two  addends  are  known.  Subtraction  with  num¬ 
bers  named  by  2-,  3-,  or  4-place  numerals  is  made 
logical  and  meaningful  by  first  using  expanded 
notation  for  the  given  numerals,  and  then  renaming 
of  the  sum  when  there  is  need  for  a  greater  number 
of  ones,  tens,  or  hundreds  than  are  shown  in  the 
given  numeral  for  the  sum.  This  renaming  is 
commonly  called  borrowing. 

Practice  in  the  renaming  necessary  for  sub¬ 
traction  was  reviewed  on  page  9. 

Pre-Book  Lesson 

•  Show  Ex.  a-d  given  below  on  the  board  without 
the  work.  Have  pupils  complete  and  explain  each 
step.  For  each  subtraction  ask,  “Are  more  ones 


needed  in  one’s  place,  more  tens  needed  in  ten’s 
place  in  order  to  subtract?”  To  save  time,  write  on 
the  board  the  words  showing  the  expanded  form, 
and  pupils  may  insert  the  numerals. 

•  For  practice  in  renaming  sums,  show  Ex.  e— i 
given  below  on  the  board  and  ask  pupils  to  give 
orally  the  renaming  necessary  in  order  to  subtract. 
Do  not  take  time  to  do  the  subtracting.  Emphasize 
the  importance  of  examining  the  sum  and  the 
known  addend  carefully  to  decide  what  renaming  is 
necessary. 

e.  903  f.  896  g.  2,054  h.  8,040  i.  $32.82 

158  204  1,384  2,719  18.99 

Using  the  Text  Page 

•  Ex.  1-3.  Show  the  expanded  form  for  each 
example  on  the  board  using  words  if  this  seems 
necessary.  Refer  to  it  as  the  pupils  answer  the 
questions. 

•  Ex.  4.  If  you  wish  to  have  students  work  some 
additional  examples  as  in  boxes  A~C,  use  Ex.  e-i 
given  in  the  Pre-Book  Lesson. 

•  After  discussing  the  check  in  box  E,  pupils  may 
check  Ex.  e-i. 

Individualizing  Instruction 

•  Slower  learners  may  need  to  demonstrate  on  an 
abacus  or  Arithme-Stick  the  different  steps  in  re¬ 
naming  the  numeral  for  the  sum  before  subtraction 
of  the  known  addend  can  be  accomplished. 

•  Direct  more  capable  pupils  to  formulate  word 
problems  in  which  subtraction  is  used  (a)  to 
compare  two  numbers;  (b)  to  find  the  other  part 
of  a  number;  and  (c)  to  find  the  number  left. 


a.  Subtract  Step  (1)  expanded  form  Step  (2)  renaming  b.  Subtract 

894  =  8  hundreds  T  9  tens  +  4  ones  =  8  hundreds  +  8  tens  +  14  ones  8J9+ 

326  =  3  hundreds  +  2  tens  +  6  ones  =  3  hundreds  +  2  tens  +  6  ones  326 

5  hundreds  +  6  tens  +  8  ones  568 

c.  Subtract  Step  (1)  expanded  form  Step  (2)  renaming  Step  (3)  renaming  d.  Subtract 

723  —  7  hundreds  +  2  tens  +  3  =  7  hundreds  +  1  ten  +13  =  6  hundreds  +  11  tens  +  13  7f£% 

189  =  1  hundred  +  8  tens  +  9  =  1  hundred  +  8  tens  +  9  =  1  hundred  +  8  tens  +  9  189 

5  hundreds  +  3  tens  +  4  534 
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Pupil’s  Objectives 

(a)  To  determine  from  the  test  results  the 
extent  to  which  they  have  learned  to  subtract 
whole  numbers;  (b)  to  obtain  assistance  in  over¬ 
coming  specific  difficulties  in  subtraction  (if  any); 
and  (c)  to  demonstrate  ability  to  work  inde¬ 
pendently  on  an  enrichment  type  of  exercise. 

Background 

Ex.  1-9  of  the  test  cover  understanding  of  the 
properties  of  addition  and  subtraction  and  of  our 
place-value  system. 

Ex.  10-15  range  from  easy  to  difficult  and  will 
uncover  weaknesses  in  basic  facts  and  in  ability  to 
subtract  when  renaming  is  required  from  one  to 
four  times. 

Ex.  16-17  require  pupils  to  use  place-value 
concepts  and  to  arrange  the  numerals  in  the  correct 
algorithm  for  subtraction. 

Ex.  1 8  requires  the  ability  to  read  a  word  problem 
with  comprehension  and  to  select  the  correct 
operation  to  use  for  its  solution. 

Pre-Book  Lesson 

•  Discuss  with  pupils  the  purpose  of  the  test. 
Indicate  that  it  will  help  them  and  help  you  to 
decide  how  much  reteaching  of  subtraction  they 
need. 

•  If  pupils  misunderstood  the  instructions  for 
Ex.  1-9  of  the  test  on  page  21,  you  may  wish  to 
again  illustrate  the  fact  that  Ex.  1-9  of  this  test 
require  no  computation.  It  does  require  the  pupil 
to  study  the  number  relationships  and  the  signs 
and  then  to  decide  whether  the  number  named  on 
one  side  of  the  equality  sign  is  the  same  as  the 
number  named  on  the  other  side. 

Ex.  a  and  b  below  are  similar  to  Ex.  1-9  in  the  test. 
Show  them  on  the  board  and  discuss  them,  having 
the  pupils  indicate  why  each  one  is  true  or  false. 

a.  382  -  100  =  100  -  382 

[F.  Subtraction  is  not  commutative] 

b.  (748  —  36)  +  36  =  748  [77  Undoing  idea] 


Using  the  Text  Page 

•  Ex.  1-9.  Direct  pupils  to  write  the  numerals 
1-9  on  their  papers  in  three  columns  as  shown  in 
the  test.  Tell  pupils  to  study  Ex.  1  (not  to  copy  it 
on  their  paper)  and  then  write  T  or  F.  Continue 
in  the  same  way  with  Ex.  2-9. 

•  Ex.  10-15.  Direct  pupils  to  copy  and  work  one 
example  at  a  time. 

•  Ex.  16-17.  Tell  pupils  to  copy  the  numerals 
in  columns  and  then  add. 

•  Observe  pupils  as  they  work  the  test.  Note 
pupils  with  specific  difficulties  so  you  may  give  them 
individual  help  later.  Note  also  types  of  difficulties 
which  may  be  common  to  a  number  of  pupils. 

•  After  pupils  have  been  allowed  sufficient  time 
to  complete  the  test  (or  as  much  as  they  are  able), 
you  may  provide  the  correct  answers  for  Ex.  10-18 
and  have  pupils  mark  their  answers  correct  or 
incorrect. 

•  Next,  discuss  orally  Ex.  1-9  having  pupils  indi¬ 
cate  why  a  sentence  is  true  or  false.  If  a  sentence 
is  false,  have  it  rewritten  on  the  board  and  changed 
to  make  it  true.  For  Ex.  2,  write  245  +  0  ^  0,  or 
245  +  0  =  245. 

Individualizing  Instruction 

•  For  slower  learners  who  need  a  complete  re¬ 
teaching  of  subtraction,  use  Set  4,  page  333. 

•  Refer  to  the  notes  you  made  as  you  observed 
pupils  and  to  the  results  of  checking  Ex.  10-18. 
Provide  reteaching  of  specific  difficulties  for  indi¬ 
viduals  whom  you  noted  during  your  observations. 
Provide  reteaching  for  groups  having  common  diffi-  I 
culties. 

•  Encourage  slower  learners  to  show  a  record  of 
the  renaming  of  the  sum  as  illustrated  in  boxes 
A-C  on  page  22,  and  recommend  to  more  capable 
pupils  that  they  think  the  renaming  but  do  not 
record  it. 

•  For  more  capable  pupils ,  assign  the  enrichment 
exercise  at  the  bottom  of  the  page. 
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How  Well  Do  You  Remember? 


Subtraction  [W] 

Ex.  1-9.  Write  T  or  F. 

1.  375  -  375  =  Ot  4.  987  -  907  =  80t  7.  (600  -  10)  +  10  =  590 f 

2.  245  +  0  =  0  f  5.  3,000  -  2,999  =  10  f  8.  9,000  -  900  =  1,000  -  100  f 

3.  658  -  0  =  659  f  6.  5,470  -  400  =  5,070t  9.  445  -  300  =  300  -  445  f 

Ex.  10-15.  Copy  and  subtract. 

10.  619  11.  524  12.  3,742 

89  187  996 

Ex.  16-17.  Find  the  number  for  n.  Check  each  example. ° 

16.  n  =  7,231  -  7,194  37  17.  14,020  -  9,365  =  n  4,655 

18.  On  a  vacation  trip  to  a  National  Park,  Mary  and  her  family 
drove  a  total  of  3,450  miles.  From  their  home  to  the  park,  they 
drove  1,480  miles.  How  many  miles  did  they  drive  while  in  the 
park  and  on  the  return  trip  home?  1,970  miles 

A  Reteaching.  Set  4.  +  Extra  Examples.  Sets  27-29. 


13.  50,178 
17,398 


14.  $340.02 
279.86 


37  7ftn 


t  ad  i  a 


15.  1,924 
789 


Try  These  Exercises! 

Enrichment  [W] 

1.  Box  A.  Study  Ex.  1  and  2. 

How  does  the  sum  and  addend  in 
Ex.  1  compare  ^with  the  sum  and 
addend  in  Ex.  2.AIs  tfte  mathemati¬ 
cal  sentence  a  true  sentence?  Yes 

2.  Box  B.  How  do  the  addends  in 
Ex.  1  compare  with  the  addends  in 

oee  below. 

Ex.  2?AAre  the  sums  the  same?  Yes 

Ex.  3-5.  Find  the  number  for  n. 

3.  704  -  186  =  804  -  n 

4.  870  +  587  =  670  +  n 

5.  5,004  -  1,986  =  5,104  -  n 

Ex.l.  The  sum  and  addend  are  each  1,000  less  than  the  sum  and  addend  in  Ex. 2. 

Ex. 2.  The  first  addend  in  Ex.l  is  1,000  less  than  the  first  addend  in  Ex. 2;  the  second  23 

addend  in  Ex.l  is  1,000  greater  than  the  second  addend  in  Ex. 2. 


A  Subtract 

Subtract 

1.  5,904 

2.  6,904 

3,759 

4,759 

5,904  -  3,759 

=  6,904  -  4,759 

B  Add 

Add 

1.  3,978 

2.  4,978 

7,342 

6,342 

3,978  +  7,342 

=  4,978  +  6,342 

•When  rounding  to  the  neorest  ten,  hundred  or  thousand  provide  practice  in  identifying  the 
jmber  halfway  between  the  numbers  to  which  it  could  be  rounded. 

C  D  E  F  G 


nur 


A 


B 


270 


280 


290 


300 


310 


Learning  about  Rounded  Numbers 

270;  280;  290;  300;  Resurvey  and  extension  [O] 

1.  Count  by  10’s  from  270  through  350.  31°;  32°; 330;  340;  350 

270;  271;  272;  273;  274;  275;  276;  277;  278;  279;  280 

2.  Name  the  whole  numbers  from  2^)s  through  280.  a  Which 
number  is  halfway  between  270  and  280?Abetween  290  and  300?  295 
between  700  and  710?  705 

3.  Name  the  number  which  may  be  associated 2w^V8eac^28 
points  A-G  in  the  number-line  picture  above.  D-291;  E-297'  F'305;  G-309 

*  4.  In  the  number-line  picture,  is  the  point  for  272o(point  A) 
nearer  to  the  point  for  270  or  to  the  point  for  280?  a  We  think 
of  272  rounded  to  the  nearest  ten  as  270. 

5.  Use  the  number-line  picture  to  help  you  round  each  of  the 

following  to  the  nearest  ten:  „„  300 

a.  278  a  b.  291  a  c.  296  a  d.  309a  e.  290  a  f.  304  a  g.  276  280 

Neither.  It  is  halfway  between  the  two  numbers. 

6.  Is  285  (point  C)  nearer  to  280  or  to  290?AWhen  a  number 
is  halfway  between  the  two  numbers  to  which  it  could  be  rounded, 
we  shall  agree  to  round  to  the  greater  number.  Then  285  rounded 
to  the  nearest  ten  would  be  _?^° 


T 


U  V 


w 


X 


Y 


800 


900 


1,000 


1,100 


1,200 


7.  Name  the  number  which  may  be  associated  with  each  of 

,  ..  .  ,  S,  820;  T,  890;  U,  950;  V,  980; 

points  S-Z  on  the  number-line  picture  above.  w  1  030.  X/  1  090;  y,  i,i50;  z,  i, 

8.  Is  the  point  for  (point  S)  nearer  to  the  point  for  800  or 
to  the  point  for  900?  a  We  think  of  820  rounded  to  the  nearest 
hundred  as  800. 

9.  RWd  to  drearest  huj^red. 

1,100  1,200 

a.  890  a  b.  980  a  c.  1,030  a  d.  1,090  a  e.  1,180  a  f.  1,240  b200 


u 
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Pupil’s  Objectives 

(a)  To  understand  the  use  of  the  number  line  in 
rounding  whole  numbers;  (b)  to  review  the  tech¬ 
nique  for  rounding  whole  numbers  to  the  nearest 
ten,  hundred,  or  thousand;  and  (c)  to  review  the 
rounding  of  numbers  representing  amounts  of 
money. 

Background 

It  is  highly  advantageous  for  pupils  to  develop 
the  ability  to  estimate  answers  in  addition,  sub¬ 
traction,  multiplication,  and  division  of  whole  num¬ 
bers.  To  a  large  extent,  this  ability  is  dependent 
upon  the  facility  with  which  they  can  round 
numbers. 

The  number  line  provides  an  effective  visual  aid 
in  learning  to  round  numbers.  To  round  numbers 
to  the  nearest  ten,  the  labeled  points  are  those 
associated  with  the  numbers  used  in  counting  by 
ones.  To  round  to  the  nearest  hundred,  the  labeled 
points  are  those  associated  with  multiples  of  10  in 
the  interval  under  consideration.  As  illustrated  in 
Fig.  1  below,  240  is  rounded  to  200;  270  is  rounded 
to  300. 

To  round  a  number  to  the  nearest  thousand,  the 
labeled  points  are  associated  with  multiples  of  100 
in  the  interval  under  consideration.  As  illustrated 
in  Fig.  2  below,  3,376  is  rounded  to  3-000;  3,897 
is  rounded  to  4,000. 

By  agreement,  a  number  halfway  between  the 
two  numbers  under  consideration  as  to  which  it 
should  be  rounded  is  rounded  to  the  greater  num¬ 
ber.  As  illustrated  in  Fig.  2,  3,500  is  rounded  to 
4,000. 

-WTV'  rrrrr 

200  210  220  230  240  250  260  270  280  290  300 
Fig.  1 

~rrrc\  rrrrr.. 

3,000  3,200  3,400  3,600  3,800  4,000 

3,100  3,300  3,500  3,700  3,900 

Fig.  2 


Pre-Book  Lesson 

•  On  the  board,  sketch  a  number-line  picture* 
showing  a  point  for  each  counting  number  from 
450  through  510,  but  label  only  the  multiples  of  10 
to  save  time.  On  the  number  line,  have  the  pupils 
locate  and  label  with  the  given  letter  each  of  the 
following  points: 

A  458  G  471  E  481  G  495 

B  462  D  475  F  489  H  509 

When  completed,  the  work  on  the  board  would 
appear  as  in  Fig.  3. 

A  B  C  D  E  F  G  H 

t ^  ^  Ml  t  t  I  ^ 

450  460  470  480  490  500  510 

Fig.  3 

Next,  ask  pupils  to  round  the  number  for  each 
letter  to  the  nearest  ten.  Explain  to  pupils  the 
agreement  regarding  a  number  halfway  between 
the  two  numbers  to  which  it  is  to  be  rounded.  You 
could  sketch  Fig.  1  to  illustrate  this  agreement. 

•  On  the  board,  sketch  a  number-line  picture 
showing  a  point  for  each  multiple  of  ten  from  600 
through  1,200,  but  label  only  the  multiples  of  100. 
On  the  number  line,  have  pupils  locate  and  label 
with  the  given  letter  each  of  the  following  points: 

1  620  K  750  M  880  0  1,050  0  1,150 
J  690  L  810  N  950  P  1,110  R  1,190 

When  completed,  the  work  on  the  board  would 
appear  as  in  Fig.  4. 

I  ]  K  L  M  N  O  P  Q  R 

A  1  1  I  I  \  tut 

600  700  800  900  1,000  1,100  1,200 

Fig.  4 

Have  the  number  for  each  letter  rounded  to  the 
nearest  hundred. 

•  Show  on  the  board  the  following  table  with 
the  given  numbers  in  column  a,  but  leave  columns 
b-d  empty  to  be  filled  in  by  the  pupils.  Ask  pupils 
to  consider  the  numbers  shown  in  column  a  and 
round  each  one  to  the  nearest  ten,  hundred,  and 
thousand.  Provide  assistance  as  needed. 

*See  6,  page  xix. 
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Rounded  to  the  nearest 

(a) 

{b) 

if) 

(<0 

ten 

hundred 

thousand 

3,274 

3,270 

3,300 

3,000 

6,059 

6,060 

6,100 

6,000 

4,975 

4,980 

5,000 

5,000 

8,392 

8,390 

8,400 

8,000 

Using  the  Text  Pages 

•  Pages  24  and  25  reinforce  ideas  developed  in 
the  Pre-Book  Lesson.  However,  in  the  text  the 
letters  locate  points  on  the  number-line  pictures, 
and  pupils  are  to  name  the  number  associated  with 
each  point. 

•  Give  special  consideration  to  Ex.  15  which 
extends  the  concept  of  a  rounded  number  to  include 
numbers  representing  amounts  of  money. 

Individualizing  Instruction 

•  Help  slower  learners  to  understand  that  a  num¬ 
ber  rounded: 


a.  to  the  nearest  ten  will  always  have  zero  for 
the  digit  in  one’s  place; 

b.  to  the  nearest  hundred  will  have  zeros  for  the 
digits  in  one’s  and  in  ten’s  places; 

c.  to  the  nearest  thousand  will  have  zeros  for  the 
digits  in  one’s,  in  ten’s,  and  in  hundred  s  places. 

•  Without  any  additional  developmental  work, 
let  more  capable  pupils  round  numbers  to  the  nearest 
ten  thousand  and  the  nearest  hundred  thousand. 

•  Show  the  following  table  on  the  board  for 
pupils  to  copy  and  complete.  Or  you  may  wish  to 
duplicate  the  material  and  direct  pupils  to  com¬ 
plete  each  column.  Providing  a  copy  for  each  pupil 
will  save  time  and  promote  greater  accuracy. 


(«) 

Rounded  to  the  nearest 

(b) 

ten 

if) 

hundred 

id) 

thousand 

M 

ten  thousand 

459,827 

607,289 

916,058 

169,500 

204,175 

825,000 

NOTES 
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*  For  pupils  answers  for  first  part  of  question,  approximate 
locations  of  the  numbers  are  acceptable. 


A 


B 


D 


4,000 


5,000 


6,000 


7,000 


«  •  > 

8,000 


10.  Count  by  1,000’s  from  4,000  through  8,000.4,ooo;5,ooo;6,ooo;7,ooo;8,ooo 

11.  Name  the  number  which  may  be  associated  with  each  of 

the  points  A-G  in  the  number-line  picture  above.  *1^“;  G_7  500 

12.  Which  number  named  in  Ex.  10  is  nearest  to  each  of  the 
numbers  associated  with  points  A-G?  ^'oSo!  f-7'ooo-  gIs'ooo'  d“6,000; 

13.  Rounded  to  the  nearest  thousand,  4,500  is  5,000,  but 

4  400  k  4  000  PvrJain  4,500  is  halfway  between  4,000  and  5,000,  so  we  round  it  to  the  greater 
3  5  *  E  number  5,000.  4,499  is  closer  to  4,000,  so  we  round  it  to  4,000. 

14.  For  each  of  the  following,  tell  where  it  would  be  located  in 
the  number-line  picture  above.  Then  round  the  number  to  the 
nearest  thousand. 

a.  4,1784,ooo  b.  4,6095'000  c.  5,8736-000  d.  6,1756,000  e.  6,500  7-000 
f.  4,5995,ooo  g.  4,0864-000  h.  53490 5<ooo  i#  6,715  7'000  j.  7,489  7,000 

15.  Imagine  that  the  scale  above  has  been  changed  to  $40.00, 

$50.00,  $60.00  and  so  on.  Tell  the  amount  of  money  that  would 

be  represented  by  each  of  points  A-G.  d-$59.oo|  e-$63.oo;'f-$67.oo-  g-$75.oo 

16.  Round  each  of  Ex.  a-j  to  the  nearest  ten  dollars.  Then 
round  each  to  the  nearest  dollar. 

$40.00  $42.00  $50.00  $54.00  $60.00  $63.00  $70.00  $73.00 

a.  $41.75  a  b.  $53.86  a  c.  $63.15  A  d.  $72.60  A 


v 


f.  $45.00 v  g.  $59.01  v  h.  $74.54  -  i. 

$50.00  $60.00  $70.00 

$45.00  $59.00  $75.00 


V 


$79.15  j 

$80.00 

$79.00 


e.  $84.99  lls.oo 

$90.00 
$89.00 


$89.20 

[W] 


Round  each  of  Ex.  17-20  to  the  nearest  ten;  Ex.  21-24  to  the 
nearest  hundred;  Ex.  25-28  to  the  nearest  thousand;  and  Ex. 

29-32  to  the  nearest  dollar. 

17.  342  340  21.  5,149  5,ioo  25.  1,560  2,000  29.  $92.89  $93.00 

22.  964  1-000  26.  12,290 12,000  30.  $38.15  $38.oo 

23.  85,214  85-2oo  27.  5,555  6-°oo  31.  $243.75  $244.00 

24.  9,85  0  9,900  28.  8,500  9, 000  32.  $478.36  $478.oo 

Round  each  of  Ex.  17-20  to  the  nearest  hundred;  Ex.  21-24  to 
the  nearest  ten;  and  Ex.  25-28  to  the  nearest  hundred. 

17.  300  21.  5,150  25.  1,600 

18.  300  22.  960  26.  12,300 


18.  28  6  290 

19.  155  160 
20.  638  640 


19.  200 

20.  600 


23.85,210 
24.  9,850 


27. 

28. 


5,600 

8,500 
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*  Emphasize  the  importance  of  estimation  as  a  way  of  judging  the 
reasonableness  of  the  actual  answer. 

Estimating  in  Addition  and  Subtraction 


7 

’ 

TO -  -O 

J 

Add 

g 

Subtract 

2,967 

$91.26 

$91.00 

4,289 

29.88 

30.00 

5,680 

$61.00 

1,349 

14,285 

Resurvey  and  extension  [O] 

*  1.  Tom  estimated  that  from  Wednesday  through 
Friday  his  school  sold  1,000  tickets  for  the  show.  Do 
you  agree  with  Tom?  Yes 

2.  Explain  how  to  round  each  number  to  the 

nearest  hundred.  What  is  the  number  for  n  in  the 

sentence  n  =  300  +  300  +  400  ?v  Find  the  exact 
„  .  ,  ...  1,000 
number  of  tickets  sold.  990 

3.  Box  A.  Explain  how  to  round  each  addend  to 
the  nearest  thousand.  Write  a  mathematical  sentence 

n  =  3, 000+4, 000+6, 000  +  1,000 

for  finding  an  estimated  sumA  Find  and  compare  the 

.  j  i  Estimate:  14,000 

estimate  and  the  exact  sum.Exact  sum;  14  285 

4.  Box  B.  Sally  subtracted  and  got  $71.38  for 


the  answer. 


_  addend  by  rounding  the 

ox  B . 


Estimate  the  unknc 

See 

sum  and  addend  to  the  nearest  dollars  Do  you  think  Sally  made 

.  ,  .  .  •  -\\y  t1  1  •  The  estimate  shows  that  the  answer 

a  mistake  in  subtraction  ^Explain.  shou|d  be  about  $61  00 


[W] 

Estimate  by  writing  a  mathematical  sentence  and 
finding  the  number  for  n  as  for  Ex.  5  in  box  C. 
Cn  =  800  +  600  +  500  Estimate  Ex.  5-6  and  Ex.  11-12  to  the  nearest  hun- 
n  =  _?  J'900  dred;  Ex.  7-8  and  Ex.  13-14  to  the  nearest  thousand; 


and  Ex.  9-10  and  Ex.  15-16  to  the  nearest  dollar,  v 

See  Teacher’s  Page  29. 


Ex.  5-10.  Add  and 

compare  the  sum  with  the  estimate. 

5.  785 

6.  812 

7.  9,054 

8.  1,764 

9.  $39.52 

10.  $  9.95 

596 

396 

6,975 

2,977 

7.86 

50.17 

512 

587 

3,142 

3,149 

52.17 

14.88 

1,893 

215 

8,798 

2,187 

3.08 

15.19 

2,010 

27,969 

10,077 

$102.63 

$90.19 

Ex.  11-16.  Subtract  and  compare 

the  addend 

you  find  with 

the  estimate. 

11.  873 

12.  903 

13.  7,304 

14.  8,116 

15.  $62.17 

16.  $90.24 

298 

824 

1,976 

5,939 

59.86 

8.19 

575 

79 

5,328 

2,177 

$  2.31 

$82.05 
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Pupil’s  Objectives 

(a)  To  gain  practice  in  obtaining  estimates  in 
addition  and  subtraction  of  whole  numbers;  and 
(b)  to  recognize  that  estimates  are  often  helpful  in 
judging  the  reasonableness  of  answers  in  addition 
and  subtraction. 

Background 

Pupils  have  had  experience  in  grades  3  and  4 
in  using  estimation  as  a  means  of  judging  the 
reasonableness  of  answers.  This  is  such  an  impor¬ 
tant  aspect  of  mathematical  ability  that  it  should 
be  emphasized  in  all  computational  situations. 
Befoi'e  results  are  checked,  pupils  should  be  en¬ 
couraged  to  look  over  their  work  to  see  whether 
their  answers  are  sensible. 

In  estimation,  pupils  use  the  skills  they  have 
developed  in  rounding  numbers  to  the  nearest  ten, 
hundred,  or  thousand.  In  the  text,  it  is  suggested 
that  pupils  record  in  a  mathematical  sentence  the 
rounded  numbers  they  use  in  estimating.  This 
provides  a  way  to  check  the  thinking  involved  in 
estimating. 

Pre-Book  Lesson 

•  Show  on  the  board  Ex.  a-c  given  below  and 
have  pupils  estimate  the  sums  by  recording  beside 
each  addend  the  rounded  numbers  to  use.  Then 
have  the  pupils  add  the  exact  addends  and  compare 
the  estimated  sum  with  the  exact  sum. 


Rounded  to  the 

b. 

Rounded  to  the 

nearest  hundred 

nearest  thousand 

567 

600 

8,379 

8,000 

483 

500 

5,742 

6,000 

624 

600 

1,586 

2?000 

c. 

Rounded  to  the 

nearest  dollar 

$18.67 

$19.00 

9.86 

10.00 

37.25 

37.00 

•  Show  on  the  board  subtraction  examples  (d — f) 
given  below  and  have  pupils  estimate  the  unknown 
addend  by  recording  in  the  proper  place  the  rounded 
numbers  to  use.  Then  have  pupils  subtract  the 
exact  numbers  and  compare  the  estimated  unknown 
addend  with  the  exact  unknown  addend, 
d.  732  700  e.  9,283  9,000  f.  $39.27  $39.00 

189  200  3,395  3,000  26.88  27.00 


Using  the  Text  Page 

•  Ex.  1-2.  During  the  discussion,  point  out  that 
in  the  mathematical  sentence  n  =  300  +  300  +  400, 
n  represents  the  estimate.  After  finding  the  exact 
sum  for  329,  274,  and  387,  have  pupils  complete 
the  sentence: 

“The  estimate  1,000  is  _?_  greater  than  the  sum 

•  Ex.  3.  After  finding  the  estimate  and  the 
sum,  have  pupils  complete  the  sentence: 

“The  estimate  14,000  is  _?_  less  than  the  sum 

•  Ex.  5-10.  To  save  time,  have  pupils  show  the 
sums  on  folded  paper.  If  pupils  can  subtract  Ex. 
11-16  without  recording  the  renaming  of  the  sum, 
they  will  not  need  to  copy  the  examples. 

•  On  this  page,  pupils  are  told  what  to  round 
the  numbers  to,  but  they  should  be  encouraged  to 
use  their  judgement  as  to  whether  the  given  num¬ 
bers  for  an  example  should  be  rounded  to  the  near¬ 
est  ten,  or  hundred,  or  thousand,  and  so  on.  Before 
assigning  Ex.  5-16,  have  pupils  cover  the  directions 
for  estimating  and  then  tell  what  they  think  each 
example  should  be  rounded  to. 

Individualizing  Instruction 

•  If  slower  learners  need  help  with  rounding  num¬ 
bers,  use  number  lines  to  illustrate  how  to  round 
the  addends  in  Ex.  5  and  7. 

•  Have  more  capable  pupils  record  statements  in 
which  estimated  numbers  are  used,  such  as:  “John 
is  12  years  old”  or  “There  are  50  pieces  of  candy 
in  the  bag.”  Also,  they  could  bring  to  class 
clippings  from  magazines  and  newspapers  in  which 
estimated  numbers  are  used. 
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Pupil’s  Objectives 

(a)  To  increase  ability  to  find  the  number  for 
n  in  mathematical  sentences  containing  parenthe¬ 
ses;  (b)  to  gain  practice  in  translating  directions 
stated  in  words  into  mathematical  sentences  which 
require  parentheses;  and  (c)  to  review  the  proper¬ 
ties  of  addition. 

Background 

In  the  solution  of  two-step  word  problems  pupils 
are  expected  to  write  mathematical  sentences  using 
parentheses  to  indicate  the  computation  which 
answers  the  hidden  question.  The  work  on  this 
page  is  preparation  for  the  solution  of  two-step 
word  problems. 

Pre-Book  Lesson 

•  Provide  oral  practice  in  identifying  the  opera¬ 
tion  to  be  performed  first  in  mathematical  sentences 
containing  parentheses.  Show  on  the  board  Ex. 
3— £  given  below  for  which  the  computation  is  ensy. 
Have  each  example  explained  and  worked  orally. 
Then  record  the  explanation  on  the  board. 

a.  n  —  1,300  —  (600  +  300) 

[Add  600  to  300  to  get  900. 

Subtract  900  from  1,300  to  get  400.] 

b.  n  =  (5  X  40)  +  450 
[Multiply  40  by  5  to  get  200. 

Add  200  and  450  to  get  650.] 

c .  n  —  620  -f-  (280  7) 

[Divide  280  by  7  to  get  40. 

Add  40  and  620  to  get  660.] 

d. n-  (720  -*-  8)  -  40 
[Divide  720  by  8  to  get  90. 

Subtract  40  from  90  to  get  50.] 

e.  n=  1,650  -  (4  X  30) 

[Multiply  30  by  4  to  get  120. 

Subtract  120  from  1,650  to  get  1,530] 

Next,  provide  practice  in  translating  word 
statements  into  mathematical  sentences.  Show  on 
the  board  the  statements  in  Ex.  f-i  which  follow. 
Have  each  one  translated  into  a  mathematical 


sentence  containing  parentheses.  Do  not  solve  for 
n  at  this  time,  but  have  the  sentence  recorded  on 
the  board. 

f.  Find  the  sum  of  50  and  20. 

Subtract  this  sum  from  100. 

[n  =  100  -  (50  +  20)] 

g.  Add  the  difference  between  36  and  86  to  90. 
\n  —  (86  —  36)  +  90] 

h.  Subtract  the  sum  of  200  and  300  from  950. 
[n  =  950  -  (200  +  300)] 

i.  Divide  the  sum  of  140  and  100  by  8. 

[n  =  (140  +  100)  8] 


Using  the  Text  Page 


•  Ex.  1-3.  Read  and  discuss  to  reinforce  ideas 
presented  in  the  Pre-Book  Lesson. 

•  Ex.  4-7.  Explain  that  pupils  are  to  show  each 
step  of  their  thinking  as  in  boxes  A  and  B.  However, 
indicate  that  they  are  also  to  show  their  computation 
in  two  steps  as  shown  below  for  Ex.  4.  You  may 
have  pupils  indicate  the  operation  by  writing  Add  or 
Subtract  as  shown  below  or  you  may  have  pupils 
indicate  the  operation  by  writing  +  or  —  .  In  this 
text  you  will  notice  that  these  signs  have  been  used 
only  in  mathematical  sentences  where  they  clearly 
indicate  the  operation. 


Step  (1)  Subtract 
450 
239 
211 


Step  (2)  Add 
211 
58 
269 


•  Ex.  11-16.  You  may  wish  to  review  some  of  j 
the  properties  of  addition  before  pupils  attempt  j 
these  examples.  Or  you  may  have  pupils  work  them 
first  as  a  check  to  see  how  well  they  have  re¬ 
membered  and  then  review  later. 


Individualizing  Instruction 

Direct  slower  learners  to  find  the  number  for 
n  in  Ex.  f-i  above  for  which  you  recorded  mathe¬ 
matical  sentences.  Observe  and  assist  individuals 
who  need  assistance.  Ex.  a-e  above  could  also  be 
used  if  additional  practice  is  needed. 
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Parentheses  in  a  mathematical  sentence  suggest  that  two  numerals  joined  by  a  sign 
of  operation  may  be  thought  of  as  representing  a  single  number. 

Using  Parentheses  in  Mathematical  Sentences 

[°] 

1.  Box  A.  The  mathematical  sentence  tells  us 
to  find  the  sum  of  what  two  numbers  PaVius  sum 
is  to  be  subtracted  from  what  number  ?v  What  is 
the  number  for  n>  131 

2.  Box  B.  The  mathematical  sentence  indi¬ 
cates  that  143  is  to  be  subtracted  from  200  first. 

What  number  is  to  be  added  to  the  result  ?v  What 
is  the  number  for  n?  i4i 

3.  Do  you  recall  that  parentheses  can  be  used  to  indicate 
which  operation  is  to  be  performed  first  ?v For  Ex.  a-c,  tell  which 

Answers. underlined  below.  Yes  J 

operation  to  do  firsthand  then  find  the  number  for  n. 

a.  n  =  (6  X  4)  +  10  b.  n  =  10  -  (3  X  3)  c.  n  =  (10  -  3)  X  3 

[w] 

Ex.  4-7.  Find  the  number  for  n. 

4.  n  =  (450  -  239)  +  58  269  5.  800  -  (159  +  286)  =  n  355 
6.  n  =  316  +  (154  -  67)  403  7.  (275  +  346)  -  188  =  n  433 

Ex.  8-10.  Let  n  represent  the  number  which  answers  the 
question.  Write  a  mathematical  sentence  and  then  find  the  num¬ 
ber  for  n.  Remember  to  use  parentheses. 

8.  Find  the  sum  of  275  and  86.  Subtract  37  from  this  sum.  n=(275+86)-37;  324 

9.  Find  the  sum  of  158  and  295.  Subtract  this  sum  from  550.  n=55o-(i58+295);  97 

10.  Find  the  sum  of  273  and  158.  Subtract  184  from  this  sum.  n=(273+  158)-  184;  247 
**  Ex.  11-16.  Write  T  or  F. 

11.  If  175  +  49  =  224,  then  224  -  49  =  175.  t 

12.  If  190  -  37  =  153,  then  37  -  190  =  153.  f 

13.  If  712  -  198  =  514,  then  198  +  514  =  712.  t 

14.  If  a  +  b  =  50,  then  b  +  a  =  50.  t 

15.  If  a  —  b  =  20,  then  b  —  a  =  20.  f 

16.  If  a  +  b  =  c,  then  c  —  a  =  b.  t 


n  =  354  -  (186  +  37) 

=  354  -  223 
_  _p  131 


n  =  (200  -  143)  +  84 
=  57  +  84 
=  _?J41 


**  When  reviewing  pupils’  answers,  have  them  state  why 
each  answer  is  true  or  false. 
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*  Answers  expressed  as  cents  may  be  written  either  with  the  dollar  sign  and  decimal 
point  or  the  cent  sign.  When  answers  involve  dollars  and  cents  as  in  Ex.  3a,  it  is 
better  to  express  it  as  $1.15  than  115^. 

Solving  Two-Step  Problems 

Using  parentheses  [O] 

*  Write  and  solve  a  mathematical  sentence  for  each 
of  the  two  questions  in  each  problem.  Notice  that 
the  and  names  of  other  units  are  not  shown 
in  the  mathematical  sentences. 

1.  Peggy  bought  a  pound  of  candy  for  69<£  and 
a  chocolate  bar  for  12<£.  a.  What  was  the  total 
cost^b.  How  much  change  did  Peggy  receive 
from  $1  ?  19* 

a.  c  =  0.69  +  0.12v  b.  n  =  1.00  -  0.81v 

$0.81  $0.19 

2.  One  morning  a  store  had  50  boxes  of  candy.  During  the 
day  one  clerk  sold  14  boxes,  another  clerk  sold  18  boxes,  and 
another  sold  12  boxes,  a.  What  was  the  total  number  of  boxes 

n=  14+ 18+ 12;  44  n  =  50  — 44; 

sold  by  the  three  clerks  ?a  b.  How  many  boxes  were  left?  6 

3.  Jim’s  bill  at  the  candy  counter  came  to  $1.30.  He  bought 
fudge  for  $0.56,  cookies  for  $0.59,  and  a  box  of  lollipops. 

a.  How  much  did  the  fudge  and  the  cookies  together  cost?  v 

b.  How  much  did  the  box  of  lollipops  cost?v  n-o.56  +  o.59,  $1.15 

n=  1  -30—  1 . 15;  $0.15 

Read  Ex.  1-3  leaving  out  question  a.  Now  these  problems 
seem  to  have  only  one  question,  but  each  really  has  two  questions. 
One  is  a  hidden  question. 

A  problem  with  a  hidden  question  is  a  two-step  problem. 
In  step  1  we  find  the  answer  for  the  hidden  question.  In  step  2, 
we  use  the  answer  for  the  hidden  question  to  help  us  answer  the 
question  we  read  in  the  problem. 

4.  We  can  show  both  steps  in  one  mathematical  sentence  by 

using  parentheses.  By  doing  the  work  in  the  parentheses  first , 
we  answer  step  1.  At  the  board,  find  the  number  for  n  for  each 

of  these.  For  Ex.  1:  n  —  1.00  —  (0.69  +  0.12)  °-19 

For  Ex.  2:  n  =  50  -  (14  +  18  +  12)  6 

For  Ex.  3:  n  =  1.30  -  (0.56  +  0.59)  o.is 
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Pupil’s  Objectives 

(a)  To  develop  ability  to  use  parentheses  in 
writing  mathematical  sentences  for  two-step  word 
problems;  and  (b)  to  gain  practice  in  solving 
mathematical  sentences. 


illustrated  below. 


431 


319 


n 


X  o  100  200  300  400  500  600  700  800  900  1,000 


960 

-• - •- 


Background 

Throughout  the  problem-solving  program,  pupils 
have  been  guided  in  the  translation  of  quantitative 
relationships  expressed  in  words  into  mathematical 
sentences.  For  simple  one-step  problems  the 
quantitative  relationship  is  either  the  addends-sum 
relationship  or  the  factors-product  relationship 
regardless  of  the  social  situation  from  which  the 
problem  was  derived. 

Although  pupils  can  often  obtain  correct  answers 
for  one-step  problems  without  writing  sentences, 
they  should  be  given  practice  in  writing  sentences 
as  a  means  of  emphasizing  the  two  basic  relation¬ 
ships,  and  also  to  prepare  them  for  writing  mathe¬ 
matical  sentences  for  2-step  problems. 

Pupils  have  had  some  work  with  two-step 
problems  in  grade  4,  but  in  grade  5  attention  is 
focused  upon  development  of  ability  to  use  paren¬ 
theses  in  the  mathematical  sentence  to  indicate  the 
computation  to  be  performed  first  to  answer  the 
hidden  question. 

In  the  introductory  problems  on  page  28,  the 
solution  includes  writing  a  sentence  to  answer  the 
hidden  question,  letting  n  represent  the  number 
needed.  Then  a  second  sentence  is  written  which 
uses  the  answer  to  the  hidden  question.  You  may 
need  to  recommend  this  technique  for  the  slower 
learners. 

Pre-Book  Lesson 

•  Show  on  the  board  the  following  problem: 

“On  a  trip  to  Chicago,  Fred’s  family  drove  431 
miles  the  first  day  and  319  miles  the  second  day. 

If  the  distance  from  Fred’s  home  to  Chicago  is 
960  miles,  how  many  miles  will  Fred’s  family  have 
to  drive  the  third  day  to  reach  Chicago?” 

Ask  pupils  to  suggest  ways  to  solve  the  problem. 
Some  pupils  may  draw  a  number-line  picture  as 


From  the  number  line,  they  may  write  the  sentence 
431  +  319  +  n  =  960.  Assist  pupils  to  see  that  they 
first  need  to  add  431  and  319,  and  then  subtract 
this  sum  fiom  960.  This  leads  to  the  sentence 
n  =  960  —  (431  +  319)  which  they  know  how  to 
solve  because  of  the  preparatory  work  on  the 
preceding  page. 

•  Have  pupils  read  Ex.  1  on  page  16  and  notice 
that  the  problem  on  the  board  is  the  same  problem 
with  more  information  given  and  a  second  question 
asked.  Point  out  that  the  problem  on  the  board 
has  a  hidden  question  which  is  the  question  asked 
in  Ex.  1  on  page  16. 

Using  the  Text  Pages 

•  Ex.  1.  Explain  that  we  do  not  use  the  dollar 
sign  or  any  other  unit  names  in  a  mathematical 
sentence.  We  know  that  0.69  means  $0.69,  0.81 
means  $0.81,  and  1.00  means  $1.00  because  of  the 
situation  stated  in  the  problem.  After  we  find  the 
number  for  n,  we  interpret  the  number  correctly 
to  answer  the  question  in  the  problem. 

•  Ex.  1—3.  After  they  have  been  solved,  have  the 
following  sentences  which  show  the  answers  in 
words  written  on  the  board. 

Ex.  1.  Peggy  received  19^  in  change. 

Ex.  2.  There  were  6  boxes  of  candy  left. 

Ex.  3.  The  box  of  lollipops  cost  15^. 

Pupils  are  not  always  directed  to  write  in  words 
the  answer  for  the  problem,  but  it  is  a  good  habit 
for  them  to  develop.  It  shows  them  clearly  whether 
their  answer  is  sensible  and  how  it  relates  to  the 
problem  situation.  You  may  wish  to  encourage 
them  to  write  in  words  the  answers  for  Ex.  5-11. 

•  Ex.  5.  When  the  hidden  question  has  been 
suggested,  write  it  on  the  board. 

“What  was  the  total  number  of  cards  Cindy  had 
from  South  America,  Europe,  and  Canada?” 
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Write  an  expression  to  answer  the  question  as 
follows:  (18  +  25  +  14)  =  the  number  of  cards 
from  countries  other  than  the  United  States. 

Then  write  the  following  sentence: 

n  =  165  —  (18  +  25  +  14) 

You  may  wish  to  develop  Ex.  6-1 1  in  this  same 
manner. 


Individualizing  Instruction 

•  You  will  need  to  assist  slower  learners  as  they 
work  Ex;  5-10.  If  necessary,  use  the  technique 
suggested  in  the  Background  section  and  developed 
in  Ex.  1-3  on  page  28. 

•  More  capable  pupils  may  formulate  and  solve 
two-step  word  problems  like  those  given  in  the  text. 


ANSWERS  NOT  SHOWN  ON  PAGE  26 


Ex.  5.  n=  800  +  600  +  500;  n  =  1 ,900 

Ex  6  n  =  800  +  400  +  600  +  200;  n  =  2,000 

Ex  7  n  =  9,000  +  7,000  +  3,000  +  9,000;  n=  28,000 

Ex  8  n  =  2,000  + 3, 000 +  3, 000 +  2, 000;  n=  10,000 

Ex.  9,  n  =  40  +  8 +  52 +  3;  n  =  103 

Ex.  10.  n  =  10  +  50+  15  +  15;  n  =  90 

EX.  11.  n  =  900  -  300;  n  =  600 

Ex.  12.  n=  900  -  800;  n=  100 

Ex.  1  3.  n  =  7,000  -  2,000;  n  =  5,000 

Ex.  1 4.  n  =  8,000  -  6,000;  n  =  2,000 

Ex.  15.  n  =  62  -  60;  n=  2 

Ex.  16.  n  =  90  -  8;  n  =  82 
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Ex.  5.  n  =  165 -(18 +  25 +  14);  108 

Ex.  6.  n  =  60  —  (47  +  8);  5 

Ex.  7.  n  =  5.00  -  (2.25  +  0.75  +  0.37);  $  1 .63 

Ex.  8.  n  =  1 0.00  —  (3.1  5  +  2.86  +  0.67);  $3.32 

Ex.  9.  n  =  9.00 -(3.70+ 1.50+ 1.85);  $1.95 

Ex.  10.  n  =  60  —  (8  +  8);  44 

Ex.  11.  n=  37.50  +  (16.00  +  8.00);  $61.50 
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For  each  of  the  following,  tell  the  hidden  question  and  how 
the  answer  for  it  is  used  in  solving  the  problem. 

5.  Cindy  has  165  post  cards.  Of  these,  18  were  from  South 
America,  25  from  Europe,  and  14  from  Canada.  The  others 
were  from  the  United  States.  How  many  of  Cindy’s  post  cards 

were  from  the  United  States?  How  ma"V  post  cards  did  Cindy  have  from  South  America,  Europe,  and 

Canada?  The  answer  is  subtracted  from  the  total  number  of  post  cards. 

6.  Bill  had  60  shells  in  his  collection.  He  kept  47  shells, 
gave  8  to  Tom,  and  gave  the  others  to  Nancy.  How  many  did 

he  give  to  Nancy?  Wh°f  is  tb*  total  of  the  number  of  shells  Bill  kept  and  the  number  of  shells  he  gave 

to  Tom?  The  answer  is  subtracted  from  the  number  of  shells  Bill  had. 

7.  Don  received  $5.00  for  his  birthday.  He  spent  $2.25  for 
a  baseball  bat,  $0.75  for  a  book,  and  $0.37  for  a  game.  He  put 
the  rest  of  the  money  in  his  bank.  How  much  did  Don  put  in 

his  bank?  What  ,was  th®  *otal  °mount  Don  spent  for  the  baseball  bat,  the  book,  and  the  game?  The  answer 
is  subtracted  from  the  amount  Don  received  for  his  birthday. 

8.  Mrs.  Day  bought  a  beef  roast  for  $3.15,  chicken  for 
$2.86,  and  bacon  for  $0.67.  How  much  change  did  she  receive 

from  $10?  What  WQS  tbe  total  cost  °*  tbe  bee*  roast,  chicken,  and  bacon? 

The  answer  is  subtracted  from  $10. 


9.  Ellen  wants  to  buy  a  new  lamp  for  her  room.  The  lamp 
costs  $9.00.  She  earned  $3.70  taking  care  of  children,  $1.50 
cleaning  porches,  and  $1.85  washing  dishes.  How  much  more 
money  does  Ellen  need  to  buy  the  lamp?How  mucb  did  E||en  earn?  The  answer  is  subtracted 

from  the  cost  of  the  lamp. 


10.  One  day  when  Andy  shopped  for  his  mother,  he  was  away 
from  home  just  one  hour.  Going  to  the  store  by  bicycle  usually 
takes  8  minutes.  How  many  minutes  did  Andy  spend  in  the 

store  that  day  if  he  took  the  usual  time  to  go  and  return?How  long  did  it  take  Andy  to  go  to 

IT  W  CtVah  the  lt0re?  Th-e  °nswer  iS  subtracTt?d1from  the  time  he  was  away  from  home. 

11.  Karen  has  $37.50  in  her  savings  account.  If  her  father 
deposits  $16.00  for  her  and  she  deposits  $8.00,  what  will  be  the 

balance  in  her  account^  ^at  IS  Z*1®  !0t,a*  tbe  two  dePoslts?  The  answer  is  added  to  the  amount 

Karen  already  had  in  her  savings  account. 


[W] 

Write  a  mathematical  sentence  for  each  of  Ex.  5-11,  letting 
n  represent  the  number  that  will  answer  the  question.  Then 
find  the  number  for  n  to  answer  the  problem.  see  Teacher’s  page  29. 


♦  Extra  Problems.  Set  115. 


*  Emphasize  that  in  writing  a  mathematical  sentence  for  a  2-step  problem, 
the  first  step  is  indicated  by  the  use  of  parentheses. 
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*  Any  location  in  space  corresponds  to  one  particular  point,  hence  a  o 
space  may  be  thought  of  as  composed  of  points. 

Geometric  Ideas 


B 


C 


.  D 

Fig.  1 


X 


Fig.  2 


Resurvey;  points,  space,  segments  [O] 

1.  Hold  your  pencil  so  that  its  tip  is  toward  the  ceding.  We 
may  think  of  the  location  shown  by  the  tip  of  your  pencil  as  a 
geometric  point.  Change  the  location  of  your  pencil  three  times. 
Has  the  tip  of  your  pencil  located  different  points?  Yes 

2.  A  point  as  we  think  of  it  in  geometry  has  no  size.  It  is  an 
exact  location.  You  must  use  your  imagination  to  think  of  a 
point  in  geometry  since  a  point  cannot  be  seen.  On  the  board, 
draw  four  dots  of  different  sizes.  Of  the  four  dots,  which  is  the 
best  representation  of  a  point?  vWhy?  a  point  does  not  hove  size. 

The  smallest  one. 

*3.  Any  object,  such  as  your  book,  when  stationary  locates 
many  geometric  points  in  space.  Move  your  book  from  one  loca¬ 
tion  on  your  desk  tt>N another.  Does  it  now  locate  the  same  set 
of  points  as  before?  A°We  say  that  space  is  the  set  of  all  points 

which  can  be  located. 

4.  We  often  make  pictures,  or  models,  of  many  points  as  in 
Fig.  1.  Which  points  are  named?  Points  a,  b,  c,  and  d. 

5.  Fig.  2.  How  many  different  paths  from  point  X  to  point 
Y  are  shown?  3The  path  shown  in  the  middle  is  the  most  direct 

path. 

6.  In  geometry,  a  path  from  one  point  to  another  is  called  a 
curve.  When  we  draw  a  model  of  a  curve  with  a  pencil  or  a  piece 
of  chalk,  we  represent  a  set  of  points.  Does  such  a  set  contain 
more  points  than  can  be  counted?  Y« 
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**7.  On  the  board,  locate  two  points  and  label  them  Q  and  R. 
Picture  five  different  curves  from  Q  to  R ,  including  the  most 
direct  one  ADescribe  one  path  from  Q  to  R  which  does  not  touch 

U1ICCL  UiiC.  v  V  ^Sample  answer:  Hold  a  length  of  string  so 

.  1  „  J  n*-  „Aintc  n  onrl  J?  that  one  end  touches  at  point  Q,  and  the 

the  board  except ^£01^  poi^R  with  th;  rest  of  the  string  held  away  from  the  board. 

The  most  direct  path  between  two  points  is  called  a  line  seg¬ 
ment  or  just  segment.  It  is  a  special  kind  of  curve. 

7. 


Make  certain  pupils  understand  the  difference  between  many  paths 
between  two  points  but  only  one  segment. 
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Pupil’s  Objectives 

(a)  To  review  the  geometric  ideas — point,  space, 
curve,  and  segment;  and  (b)  to  reinforce  the 
understanding  that  the  above  terms  have  different 
meanings  in  geometry  than  in  everyday  usage. 

Background 

Although  the  concepts  and  the  terminology 
included  on  these  pages  have  been  introduced  in 
earlier  grades,  there  is  still  ample  opportunity  to 
refine  and  strengthen  the  mathematical  ideas  which 
are  very  basic. 

Points,  lines,  and  planes  are  idealized  concepts  or 
abstractions.  We  use  representations  of  these  ideas 
in  the  physical  world  to  help  us  think  about  the 
properties  of  points,  lines,  and  planes.  *  The  use  of 
the  imagination  is  essential  in  the  study  of  these 
concepts. 

The  idea  of  a  point  is  suggested  by  the  tip  of  a 
pencil  or  the  end  of  any  sharply  pointed  object. 
Points  are  represented  by  dots  on  paper.  However, 
any  dot  covers  not  one  geometric  point,  but  an 
infinite  number  since  a  point  has  no  size.  It  cannot 
be  seen  or  felt. 

A  point  may  be  thought  of  as  an  exact  or  fixed 
location  in  space.  A  point  or  a  location  does  not 
move.  If  the  tip  of  a  pencil  locates  a  point,  the 
location  remains  after  the  pencil  is  moved.  If  the 
dots  representing  points  A,  B,  and  C  shown  below 
are  erased,  the  locations  still  remain.  Points  are 
named  with  capital  letters. 

•  B 

A  •  r 

The  geometric  interpretation  of  space  is  the  set 
of  all  points — all  possible  locations.  Another 
geometric  idea  is  that  of  a  path  or  a  curve  in  space 
from  one  location  to  another. 

In  Fig.  1  shown  above  in  the  right  column,  five 
paths  or  curves  from  points  D  to  E  are  repre- 

*See  9k,  page  xix. 


sented.  The  number  of  paths  from  D  to  E  is  in¬ 
finite,  including  those  which  do  not  touch  the 
paper.  Each  curve  is  a  set  of  points. 


The  most  direct  path  from  D  to  E  is  a  special 
curve  called  a  line  segment.  It  is  part  of  a  straight 
line.  The  idea  of  a  segment  can  also  be  vividly 
represented  by  a  tightly  stretched  string  extending 
between  two  points  which  are  called  the  end  points 
of  the  segment.  If  the  string  were  removed,  the 
segment  still  remains  since  it  is  a  set  of  points. 

A  segment  is  named  by  its  end  points.  The 
symbol  for  segment  DE  represented  in  Fig.  1  is  DE. 
This  segment  may  also  be  named  ED. 


Teacher’s  Preparation 

•  Provide  each  pupil  with  a  sheet  of  unruled 
paper  and  a  straightedge. 

•  Fasten  a  sheet  of  construction  paper  to  your 
bulletin  board. 


Pre-Book  Lesson 

•  Since  pupils  have  studied  about  points  and 
segments  in  previous  grades,  you  may  wish  to  use 
the  Pre-Book  Lesson  to  find  out  how  clearly  pupils 
understand  that  these  are  idealized  geometric 
concepts. 

•  On  the  sheet  of  construction  paper  make  a 
large  dot  with  a  red  crayon,  a  smaller  dot  with  a 
blue  pencil,  a  still  smaller  dot  with  a  pen  point,  and 
the  smallest  possible  representation  by  pricking  the 
paper  with  a  pen  or  needle.  Ask  pupils  to  tell  which 
is  the  best  representation  of  a  point  and  why.  [The 
smallest  one  is  the  best  representation,  since  a  point 
has  no  size.]  Make  certain  that  pupils  understand 
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that  a  geometric  point  has  no  size  and  that  it  cannot 
be  seen  or  felt.  It  can  only  be  imagined  as  an  exact 
location  in  space. 

Move  the  sheet  of  construction  paper  containing 
the  representations  of  points  to  the  chalk  tray  or 
fasten  it  to  the  chalkboard.  Ask  whether  the  dots 
now  represent  the  same  points  as  before.  [No]  Ask 
whether  the  points  originally  located  remain  after 
the  paper  with  the  dots  is  removed.  [Yes] 

•  To  dramatize  the  idea  of  paths  or  curves  from 
one  point  to  another,  locate  two  children  some 
distance  apart  at  the  front  of  the  room.  Let  each 
one  represent  a  point  located  in  the  plane  rep¬ 
resented  by  the  floor.  Select  other  children  to  walk 
by  different  routes  from  one  of  the  points  to  the 
other.  Provide  guidance  so  that  one  path  is  the 
most  direct  one,  or  the  straight-line  path.  Tell 
pupils  to  imagine  a  number  of  paths  which  would 
not  touch  the  floor. 

•  Represent  on  the  board  with  colored  chalk  a 
variety  of  curves  between  two  points,  A  and  B. 
Emphasize  the  one  which  may  be  called  a  line 
segment  or  a  segment.  Show  that  a  short  way  to 
write  segment  AB  is  AB. 

For  each  representation  of  a  curve,  identify  the 
two  end  points  of  the  curve.  Help  pupils  to  under¬ 
stand  that  each  curve  is  an  infinite  set  of  points  or 
locations. 

•  On  a  block  of  styrofoam  mark  a  dot  to  repre¬ 
sent  point  P.  Use  pins  or  pieces  of  fine  wire  to 
represent  segments.  Insert  them  at  point  P.  Ask 
the  number  of  segments  there  could  be  with  point 
P  as  one  end  point.  [An  infinite  number  of 
segments] 

•  Ask  a  pupil  to  make  a  picture  like  the  one 
shown  below  to  represent  the  idea  that  for  any 
given  point  P,  there  may  be  an  infinite  number  of 
segments  with  P  as  one  end  point. 


Using  the  Text  Pages 

•  Ex.  1-7.  Use  to  reinforce  ideas  presented  in 
the  Pre-Book  Lesson.  List  on  the  board  the  words 
point,  space,  curve,  segment,  end  point  which  pupils  need 
to  know.  Tell  them  that  these  pages  will  be  used 
for  future  reference. 

•  Ex.  14-15.  Have  sentences  given  orally  in 
which  point  and  space  are  used  to  mean  something 
other  than  geometric  point  and  geometric  space. 

Individualizing  Instruction 

•  For  slower  learners  omit  Ex.  16  and  17. 

•  Assist  all  pupils  in  developing  a  system  for 
naming  all  the  segments  represented  in  figures  like 
Fig.  3  and  Fig.  4  shown  below. 


To  reproduce  Fig.  3  on  the  board,  proceed  as  fol¬ 
lows: 

a.  Show  a  segment  and  label  points  A,  B,  C,  and  D. 

b.  Direct  pupils  to  draw  a  loop  from  A  to  B,  from 
A  to  C,  and  from  A  to  D. 

c.  Using  a  different  color  chalk,  direct  pupils  to 
draw  a  loop  from  B  to  C  and  from  B  to  D. 

d.  Using  a  different  color  chalk,  direct  a  pupil 
to  draw  a  loop  from  C  to  D. 

As  each  loop  is  shown,  have  the  pupil  write  the 
name  of  the  segment  connecting  the  two  points. 

Use  the  same  procedure  as  above  with  Fig.  4. 

•  Direct  more  capable  pupils  to  mark  a  point  on 
their  paper  and  label  it  A  and  then  to  draw  pictures 
of  three  segments  having  A  as  an  end  point.  These 
segments  can  be  extensions  of  a  segment  already 
named  as  in  Fig.  3  or  completely  different  points 
except  for  the  end  point  as  in  Fig.  5. 
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Suggest  to  pupils  that  they  use  their  dictionary  to  find  different 
meanings  of  the  words  point  and  space. 

8.  A  line  segment  may  be  named  by  its  end  points.  In  Fig.  3, 
line  segments  AB  and  CD  are  pictured.  Name  the  end  points  of 


each  segment.  For  line  segment  ab,  points  A  and  B. 

For  line  segment  CD,  points  C  and  D. 


9.  In  Fig.  4,  for  points  J,  K ,  L ,  and  M,  name  six  line 


segments  with  these  points  as  end  points  Se9"ients:  JK  or  kj;  km  or  mk; 

I — I  or  J L;  JM  or  MJ; 


Fig.  3 


Instead  of  writing  line  segment  AB,  we  may  write,  AB. 

10.  On  the  board,  name  the  segments  pictured  in  Fig.  2  and 
Fig.  3  the  short  way.  x?  or  yx;  ab  or  ba;  cd  or  dc 

11.  On  the  board,  list  six  names,  other  than  those  given  for 


ML  or  LaI; 
LK  or  KL 


Ex.  9,  for  the  segments  pictured  in  Fig.  4.  For  example,  JK 
may  also  be  named  KJ.  Ik  or  kj;  km  or  mk;  mL  or  lm;  u  or  jl 


12.  On  the  board,  represent  a  point  P.  Represent  line  seg¬ 
ments  PQ,  PN,  and  PO  as  in  Fig.  5. 

13.  Continue  using  the  figure  for  Ex.  12.  With  P  as  one  end 
point,  represent  three  other  line  segments  with  end  points  7,  R, 
and  S.  Although  other  segments  are  not  shown,  how  many  s 

Segments  have  P  aS  an  end  point?  More  than  we  can  count 


Fig.  4 


14.  Give  three  sentences  using  the  word  point  to  mean  some- 
thing  other  than  a  geometric  poin’- 


Fig.  5 


to  mean  geometric  point.  Sample  answer:  Every  line  segment  has  two  end  points. 


It).  Give  three  sentences  using  the  word  space  to  mean  some- 

tViir-irr  _  .  •  Samolp  answers:  The  rocket  went  into  space  last  ye 

thing  other  than  geometric  space.  AGive  a  sentence  using  space  two  letters 

tO  mean  geometvic  Space.  "^ere  are  more  points  in  space  than  leave  a  s 

*  you  can  count. 

16.  Name  six  different  line  segments  represented  in  Fig.  6.  v  Fis'  6 


F 

H 


Jfj  Write 
and  then 


paf£ 


What  points  are  used  to  name  a  segment?  End  points  eg,  gh,  hf,  eh,  gf,  ef 


[w] 


17.  List  two  names  for  each  of  the  six  segments  named  for 


Ex.  16.  EG  or  GE;  GH  or  HG;  HF  or  FH;  EH  or  HE;  GF  or  FG;  EF  or  FE 


★★ 


18.  On  your  paper,  represent  5  points.  Label  the  points  with 
the  letters  A,  B,  C,  D,  and  E.  Picture  all  the  different  seg¬ 


ments  with  these  points  as  end  points,  and  then  write  a  name  for 
each  segment.  ab  ac 


Sample  figure:  ^ 


** 


BC 

CD 

DE 

EA 


AD 

BE 

BD 

CE 


Some  students  may  show  the  5  points  on  a  straight  line.  If  so,  suggest  that 
they  then  do  the  example  with  5  points  not  in  a  line. 
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*  Emphasize  frequently  that  points,  lines,  and  segments  are  ideas, 
but  we  can  draw  pictures  to  represent  these  ideas. 

*  Thinking  about  Lines 

Resurvey;  line  notation  [0] 

1.  In  Fig.  1,  could  AD  be  thought  of  as  extending  from  BC 
in  both  directions?  Yes 

2.  Use  your  imagination  and  think  of  extensions  from  line 
segment  AD  going  on  and  on  in  both  directions  without  stopping. 
This  is  the  way  we  think  of  a  line  in  geometry. 

3.  Why  do  you  think  arrowheads  like  those  in  Fig.  1  are 
used  when  we  want  to  show  that  we  are  thinking  of  a  line? 

,  .  They  indicate  that  the  line  goes 

line  has  no  end  points  •  on  and  on  in  both  directions. 

4.  A  line  may  be  named  by  any  two  points  in  the  line.  For 


B 


c 


D 


Fig.  1 


X 

Y 

Z 


Fig.  2 
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example,  the  line  pictured  in  Fig.  1  may  be  named  line  BC.  Tell 

line  AB,  line  AC,  line  AD,  line  BD, 

other  names  for  the  line  shown.  |ine  cd,  line  ba,  line  ca,  line  da, 

5.  A  name  for  a  line  may  also  be  written  a  short  way.  For 
example,  line  BC  may  be  written  BC.,  On  the  board,  write  the 
names  given  for  Ex.  4  the  short  way.  ^  ^  /py  BD:  CD> 

6.  Give  three  sentences,  each  of  MuchAu^'  t¥&  \$6rd  line 

Sample  answer:  I  hung  the  clothes  on  the  line.  . 

to  mean  something  other  than  a  geometric  lme.AGive  a  sentence 

using  line  to  mean  geometric  line.  Sample  answer:  A  line  in  geometry  is 

thought  of  as  endless. 

[W] 

7.  Fig.  2.  Use  the  short  way  to  write  five  other  names 

-* — — ►  ^ ^  ^ ^ 
for  XY.  YX;  XZ;  ZX;  YZ;  ZY 

8.  Besides  representing  a  line,  Fig.  2  also  pictures  3  segments. 
Write  two  different  names  for  each  of  the  three  segments,  xy  or  yx 

„  „  XZ  or  ZX;  YZ  or  Z"> 

**  Refer  to  Fig.  3  for  each  of  Ex.  9-13._ _ _ _ _ 

EI  or  IE;  GI  or  IG;  FI  or  JF;  HI  or  IH; 

9.  Name  four  segments  having  yointj  as  an^Qnd, R01*>F ,  ^ 

10.  Use  the  letter  I  in  naming" tfieI<t\v6 ^ines^^ficfwnr’ or 

11.  Name  two  line  segments  shown  which  do  not  have  point  I 

as  an  end  point,  gf  or  fg;  eh  or  he  t?or^  tif  orl^ 

12.  Name  the  two  lines  pictured  without  using  the  letter  I. 

13.  How  many  lines  are  pictured? 2  How  many  line  segments? 6 


Two  names  for  each  segment  are  given  for  the  answers;  but 
either  name  would  be  acceptable  from  pupils. 
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Pupil’s  Objectives 

(a)  To  review  the  idealized  concept  of  a  line  in 
geometry;  and  (b)  to  practice  naming  lines  and 
segments. 


Background 


When  a  segment  such  as  AB  in  Fig.  1  is  thought 
of  as  extending  indefinitely  in  both  directions,  we 
have  a  representation  of  a  straight  line  or  a  line. 
Only  by  using  our  imagination  can  we  conceive  of 
the  unlimited  extent  of  a  line.  Arrowheads  are 
placed  at  both  ends  of  the  representation  to  indicate 
that  it  extends  on  and  on  without  stopping. 

A  line  is  a  set  of  points,  but  it  has  no  end  points. 
A  line  is  named  by  anyTwo  points  in  the  line.  The 
symbol  for  line  AB  is  AB. 

In  Fig.  2  there  is  only  one  line  represented,  but  it 
may  be  named  in  many  ways.  The  following 
segments  are  contained  in  the  line. 

__  CD  CE  CF  DE_  EPF  EF 
CD  could  also  be  named  DC,  CE  as  EC,  and  so  on. 


directions  and  label  the  new  end  points  E  and  F. 
Ask  whether  there  is  any  limit  to  the  number  of 
times  a  segment  may  be  extended  in  both  directions, 
[no  limit]  Extend  the  model  for  EF  in  both 
directions  as  far  as  board  space  permits.  Explain 
to  pupils  that  since  we  cannot  show  the  model 
extended  any  further,  we  can  use  arrowheads  near 
the  ends  of  the  model  to  indicate  that  we  are 
thinking  of  a  set  of  points  that  extends  on  and  on 
indefinitely  in  both  directions.  Remind  pupils 
that  this  is  the  idea  of  a  line  in  geometry. 

•  Ask  pupils  if  they  remember  the  symbol  for 
line.  [EF\  Recall  that  a  line  may  be  named  by 
any  two  pointy  in  the  line.  At  the  board,  have 
pupils  name  EF  in  a  variety  of  ways. 

•_Ask  pupils  to  explain  how  the  idea  represented 
by  EF  is  different  from  the  idea  represented  by  £F. 
Make  certain  that  pupils  understand  that  EF 
consists  of  end  points  E  and  F  and  all  the  points  in 
between,  while  EF  has  no  end  points  and  extends 
infinitely  far  in  both  directions. 

Using  the  Text  Page 

Ex.  7-12.  Pupils  may  find  it  helpful  to  sketch 
each  figure  on  their  paper  and  use  it  as  they  name 
the  lines  or  segments  as  directed.  To  illustrate: 
As  they  work  Ex.  9,  they  could  show  a  loop  from 
point  E  to  I  and  write  the  name  for  it;  from  F  to  I 
and  write  the  name  for  it,  and  so  on. 


Pre-Book  Lesson 

A  B 

• - • 

C  A  B  D 
•-  — • • —  -• 

E  C  A  B  D  F 

• - • - • - • - • - #— ► — 

Fig.  3 

•  On  the  board,  have  a  pupil  represent  AB  as 
shown  in  Fig.  3  and  make  it  about  one  foot  long. 
Have  another  pupil  extend  the  model  for  AB  in  both 
directions  and  label  the  end  points  C  and  D.  Have 
another  pupil  extend  the  model  for  CD  in  both 


Individualizing  Instruction 

For  more  capable  pupils,  assign  the  following 
examples  to  be  worked  on  their  papers. 

1.  Locate  four  points  as  in  Fig.  4.  How  many 
segments  can  be  shown  with  two  of  these  points 
as  end  points?  Show  and  then  name  the  segments. 

2.  Locate  five  points  as  in  Fig.  5.  How  many 
segments  can  be  drawn  with  two  of  these  points 
as  end  points?  Show  and  then  name  the  segments. 


A* * 


B 


C* 


•D 


Fig.  4 


H 

Fig.  5 


•  G 
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Pupil’s  Objectives 

(a)  To  review  some  of  the  properties  of  lines; 
and  (b)  to  gain  skill  in  using  the  symbol  for  line  and 
for  segment  through  practice. 


Background 

Although  point  and  line  are  such  fundamental 
geometric  concepts  that  mathematicians  consider 
them  undefined  terms,  it  is  still  possible  to  study 
properties  of  points  and  lines.  The  following 
properties  are  developed  in  the  Pre-Book  Lesson 
and  tested  on  the  text  page. 


For  any  specific  point  P,  there  can  be  an  infinite 
number  of  lines  which  contain  this  point.  (Fig.  1) 
For  two  distinct  points,  P  and  A,  there  is  exactly 
one  line  which  contains  both  points.  (Fig.  1) 

If  two  distinct  lines  intersect, ^their  intersection 
consists  of  exactly  one  point.  CD  and  EE  intersect 
in  point  0.  (Fig.  2) 

For  two  segments  contained  in  the  same  line, 
their  intersection  may  be  a  point,  a  segment,  or 
the  empty  set.  (For  Fig.  3,  the  intersection  of  LN 
and  NM  =  {JV} ;  LN  and  LM  =  {LN}  ;  LN  and 

MK=  {  }•) 

Pre-Book  Lesson 

•  On  the  board,  represent  a  point  and  label  it 
P.  Have  a  pupil  show  one  line  containing  point  P 
such  as  PA  in  Fig.  1  above.  Have  other  lines  shown 
which  contain  point  P.  Then  ask  how  many  lines 
can  contain  point  P.  [More  than  we  can  count.] 
Ask  whether  all  lines  containing  point  P  can  be 
represented  on  the  board.  [No]  Use  a  small  sphere 
of  clay  to  represent  a  point.  Insert  fine  wires  to 
represent  lines  in  space  containing  point  P. 


•  On  the  board,  represent  two  points  and  label 

them  A  and  B.  Have  a  pupil  show  AB,  then  extend 
it  to  represent  AB.  Ask  how  many  lines  can  contain 
both  points  A  and  B.  [one]  (  ^  4  » 

•  On  the  board,  represent  CD  and  EF  as  in 
Fig.  2  and  write  the  words  intersect  and  intersection. 
Recall  that  the  work  on  page  5  involved  finding  the 
intersection  of  sets.  Remind  pupils  that  lines  are 
sets  of  points. 

In  Fig.  2  we  represented  the  set  of  points  belong¬ 
ing  to  CD  and  the  set  of  points  belonging  to  EF*. 
Ask  pupils  which  point  is  common  to  both  CD 
and  “EF.  [0]  Emphasize  that  if  two  distinct  lines 
intersect,  their  intersection  consists  of  exactly  one 
point. 

©  Review  the  meaning  of  disjoint  sets.  Recall 
that  their  intersection  is  the  empty  set.  Represent 
two  parallel  lines  on  the  board.  Discuss  the  fact 
that  their  intersection  is  the  empty  set. 


Using  the  Text  Page 

Provide  pupils  with  unruled  paper  and  a  straight¬ 
edge.  If  your  pupils  are  good  readers,  they  will  be 
able  to  follow  the  instructions  and  do  the  work 
independently.  For  those  who  are  not  good  readers, 
have  the  examples  read  aloud  and  work  them  as  a 
group  providing  individual  assistance  when  needed. 


Individualizing  Instruction 

For  more  capable  pupils,  show  Fig.  4  and  Ex.  1—8 
given  below  on  the  board  and  direct  them  to 
complete  the  examples  by  writing  the  name  of  a 
point  or  a  segment  in  each  blank. 


The  intersection  of 

1.  AB_  and  EB =  _?_ 

2.  AE  and  EB  —  _?_ 

3.  AEJ  and  AF  =  _?_ 

4.  AE  and  FO  —  _?_ 


The  union  of 

5.  AF  and  TO  =  _?_ 

6.  BO  and  0£=  _?_ 

7.  AF_  and  FD  =  _ ?  - 

8.  AO  and  FD  =  _?_ 
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Names  for  the  lines  or  segments  couldalso  be  given  with  the  letters  reversed,  though 


they  are  not  shown  here.  For  Ex.  3,  ZW  could  also  be  named  WZ  A  Iso,  for  Ex.  3  only 
4  names  are  asked  for  even  though  there  are  five  possible  ways 

Lines  and  Points 


[w] 


1.  Using  your  pencil,  locate  two  points  on  your  paper.  Label 
them  M  and  N.  v  Show  four  different  curves  from  point  M  to 
point  N.  Howe many  of  these  curves  can  be  line  segments?  one 


2.  Fig.  1.  Copy  the  drawing  on  your  paper.  Locate  point 
Y  so  that  point  X  is  between  points  Y  and  W.  Locate  point  Z 
so  that  point  W  is  between  points  Z  and  X.  see  Fig.  1 

*  3.  Use  your  drawing  for  Ex.  2  and  name  line  WX  in  four 
other  ways.  Use  the  short  way  to  write  the  names . t w/z x  ,1Fy/w  y^x y* 


4.  How  many  different  lines  can  contain  points  W  and  X} 

5.  Fig.  2.  Do  AB  and  CD  intersect ?a  What  is  the  name  of 
the  point  of  intersection?  o 

6.  Represent  two  lines  which  intersect  in  point  P.vNow  show 
two  other  lines  which  contain  point  P. 

7.  How  many  different  lines  can  contain  point  P?  More  than 

we  can  count 

*  8.  On  your  paper,  represent  three  points  as  shown  in  Fig.  3. 
How  many  different  line  segments  can  have  their  two  end  points 
members  of  {P,  G,  F}?  3  Show  these  segments/and  name  them. 

*  rk  r  .  t  See  Fig.  3. 

9.  Represent  four  points,  J,  K,  F,  and  M,  as  shown  in  Fig.  4. 
Show  all  the  line  segments  which  have  their  end  points  in 


** 


{J,  K,  L,  M}y  Name  the  segments.  Jk,  kl,  lm,  m3,  Tl,  Si 

See  Fig.  4. 

Write  Yes  or  No  for  each  of  Ex.  10-14. 


10.  Is  a  line  a  set  of  points?  Yes 

11.  Is  a  line  part  of  a  segment?  No 

12.  Does  a  segment  have  two  end  points?  Yes 


14.  Is  a  segment  part  of  a  line?  Yes 

Are  there  more  lines  than  can  be  counted  all  of  which  contain 

15.  one  specific  point?  Yes  16.  two  specific  points?  No 


l. 


** 


Stress  the  idea  that  a  segment  has  two  end-points 
while  a  line  has  no  end-points. 


Fig.  1 


Fig.  2 


J 


K 
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The  symbol  for  o  roy  is  always  written  with  the  arrow  at  the  right  yet  the  p.cta 
we  draw  of  a  ray  may  extend  in  any  direction-right  to  left,  up  or  down. 

Lines  and  Rays 

Ray  notation  [O] 

1.  Have  you  ever  used  a  flashlight  to  help  you  find 
something  in  the  dark?  *ln  the  picture,  do  the  rays  of  light 
seem  to  extend  in  one  direction  from  the  flashlight?  Yes 

2.  In  geometry  we  think  of  a  ray  as  part  of  a  line.  Ray 
AB  is  pictured  in  Fig.  1.  Its  end  point  is  A3  and  B  is  another 
point  in  the  ray.  What  indicates  that  ray  AB  goes  on  end¬ 
lessly  in  one  direction?  The  arrowhead 

*  3.  Fig.  2.  To  name  a  ray,  we  always  name  the  end  point 
first.  What  is  the  end  point  of  ray  DC?  dIs  ray  CD  repre¬ 
sented  ?N  “Explain,  v  DC  is  the  short  way  to  write  ray  DC. 

No  arrowhead  is  shown  in  the  direction  of  D  from  C,  the  end  point. 

4.  Tell  which  of  these  rays  are  represented  m  Fig.  3. 
a.  EF  ^  ~ 


A _ 

Fig.  1 


B 


C  D 

Fig.  2 


b.  FE  c.  GH  d.  HG  e.  AK 


f.  KA 

y  es 


L  M  N 

Fig.  4 


O 


5.  Fig.  3.  Is  KA  the  same  set  of  points  as  KD/  Why?  v 
Is  I<D  another  name  for  KA  ?  /  Name  AD  in  another  way^_v 

_ ^  - ►  No  ak 

6.  Does  AK  have  the  same  end  point  as  KA?  Can  two 
rays  which  do  not  have  the  same  end  point  be  the  same  set 
of  points?  No 

[w] 

7.  Fig.  4.  Name  two  rays  with  end  point  M  which  are 
part  of  LN.  mn*(  ml 

8.  Name  three  segments  which  are  part  of  LN.  lm,  mn,  ln 

9.  What  is  the  end  point  of  LA4?Aof  NL7  n 

10.  What  is  another  name  for  LAf?__^for  NL?  nm 

11.  How  many  different  lines  can  contain  both  points  M 

and  N?  0n|v  one 

12.  Name  three  rays  represented  in  Fig.  5  with  end 
point  O.  ox,  oy,  oz 

13.  Although  they  are  not  shown,  how  many  rays  have 

point  O  as  their  end  point?  More  than  we  can  count. 

4  Extra  Examples.  Set  30.  •  Extra  Activity.  Set  129. 

5.  They  have  the  same  end  point  and 
extend  in  the  same  direction. 
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Pupil’s  Objectives 

(a)  To  review  the  geometric  idea  of  a  ray;  and 
(b)  to  increase  proficiency  in  naming  segments, 
lines,  and  rays  using  the  short  way  to  designate 
them. 

Background 

A  small  beam  or  a  ray  of  light  emanating  from  a 
flashlight  is  a  representation  in  the  physical  world 
of  the  concept  of  a  ray  in  geometry.  A  ray  is  part 
of  a  line.  Like  a  line  and  a  segment,  a  ray  is  an 
infinite  set  of  points. 

CAB 

— < - - • - • - - - - — » — 

Fig.  1 

Fig.  1.  Ray  AB  consists  of  point  A  and  all  those 
points  in  AB  on  the  same  side  of  A  as  B.  The  symbol 
for  ray  AB  is  AB. 

Ray  AC  consists  of  point  A  and  all  those  points 
in  AB  on  the  same  side  of  A  as  C.  To  name  a  ray, 
we  always  name  the  end  point  first  as  ~AC. 

From  a  fixed  point  in  a  line  there  are  only  two 
directions,  so  there  can  be  only  two  distinct  rays  in 
the  line  with  the  fixed  point  as  end  point.  How¬ 
ever,  a  line  contains  an  infinite  number  of  rays 
since  any  point  in  the  line  may  be  an  end  point 
of  a  ray  in  the  line. 

In  Fig.  1,  point  B  is  the  end  point  for  BA  which 
may  also  be^ named  BC.  Point  C  is  the  end  point 
for  CA  or  CB.  A  clear  understanding  of  the  concept 
of  a  ray  is  a  prerequisite  for  the  study  of  angles  on 
page  35. 

Pre-Book  Lesson 

A  B 

•  - 9 

ABC 

•  - • - • 

A  B  C  D 

• - • - • - • — > — 


Fig.  2 


Fig.  2.  On  the  board,  represent  AB.  Mark  end 
point  A  with  colored  chalk.  Ask  a  pupil  to  extend 
the  model  for  AB  in  the  direction  of  B  and  mark 
the  end  point  C.  Have  another  pupil  further  extend 
the  model  for  AC  in  the  same  direction  and  mark 
the  end  point  D. 

Ask  pupils  how  long  this  extension  of  the  model 
for  AB  in  the  direction  of  B  could  continue.  When 
they  understand  that  it  could  go  on  indefinitely, 
place  an  arrow  to  show  this.  Ask  pupils  the  name 
of  the  geometric  figure  represented.  [Ray] 

_ Discuss  the^fact  that  the  ray  may  be  named 

AB,  AC,  or  AB.  Remind  pupils  that  a  ray  has  only 
one  end  point  which  pupils  sometimes  call  the 
starting  point.  For  the  figure  represented,  it  is 
point  A. 

Follow  the  same  procedure _as  above  and  on  the 
board,  extend  the  model  for  AB  to  the  left  to  show 
AL,  AM,  AN^ and  then  AN.  Have  pupils  give  other 
names  for  AN. 

Bring  out  the  fact  that  a  ray  is  always  part  of  a 
line,  but  from  a  fixed  point  in  the  line  there  are 
only  two^  distinct  rays  in  the  line. 

In  AB,  have  pupils  use  a  pointer  and  trace  the 
following:  LM  MA  CL  BD  MN  BD  AL  DN 

Using  the  Text  Page 

The  text  page  summarizes  the  ideas  reviewed  in 
the  Pre-Book  Lesson.  Use  the  oral  discussion  to 
reinforce  these  ideas. 

Individualizing  Instruction 

•  You  may  wish  to  excuse  more  capable  pupils  from 
the  developmental  work  outlined  in  the  Pre-Book 
Lesson.  Direct  them  to  read  the  oral  part,  then 
work  Ex.  7-13  independently.  Then  assign  them 
Extra  Activity,  Set  129. 

•  On  the  board,  show  a  line  as  in  Fig.  1  but  with 
6  labeled  points  (U-Z).  Have  more  capable  pupils  list 
all  the  names  of  each  of  the  rays  contained  in  the 
line.  [There  are  30  possible  names  for  the  10  rays.] 

•  As  slower  learners  work  Ex.  7-13,  provide 
guidance  in  the  correct  use  of  the  symbols  for 
segment,  line,  and  ray.  If  pupils  need  additional 
practice,  assign  Extra  Examples,  Set  30. 


Teacher’s  Page  34 


Teaching  Page  35 


Pupil’s  Objectives 

(a)  To  review  the  idea  of  an  angle  in  geometry 
and  the  method  of  naming  angles;  and  (b)  to  learn 
to  identify  and  draw  models  of  right  angles. 


Background 

The  idea  of  a  ray  in  geometry  is  basic  to  the 
concept  of  an  angle.  An  angle  is  the  union  of  two 
rays  which  have  a  common  end  point,  but  which 
are  not  parts  of  the  same  line.  The  common  end 
point  of  the  two  rays  is  called  the  vertex  of  the  angle. 


The  symbol  for  angle  is  Z.  The  angle  shown  in 
Fig.  1  may  be  named  Z  BAC  or  Z  CAB.  When  3 
points  are  used  in  naming  an  angle,  the  vertex  is 
always  the  second  point  named.  If  no  ambiguity 
arises,  an  angle  may  be  named  by  just  the  letter 
for  the  vertex,  as  Z  A  in  Fig.  1.  However,  in  Fig. 
2  above  it  is  evident  that  each  angle  pictured  must 
be  named  by  naming  three  letters. 

In  Fig.  2,  Z  COF  represents  a  right  angle  since 
its  sides  seem  to  make  a  square  corner. 


Teacher’s  Preparation 

Provide  3-by-5  cards  for  all  pupils  to  use  when 
they  need  a  model  of  a  right  angle. 


geometric  figure  the  drawing  represents.  [Angle] 
Have  a  pupil  mark  the  vertex  of  the  angle  and 
indicate  that  it  is  the  point  which  is  common  to  AB 
and  AC.  Have  pupils  name  the  angle  represented 
as  Z  BAC,  or  Z  CAB,  or  /LA. 

A  E  A 


F  G 


H 


Fig.  5 


•  To  Fig.  3  on  the  board,  add  AD  and  AE  as  indi¬ 
cated  in  Fig.  4.  Ask  pupils  to  name  all  the  angles 
represented.  As  each  angle  is  named  have  a  pupil 
use  the  pointer  and  trace  the  rays  forming  it. 

Assist  pupils  to  use  a  systematic  procedure  to 
name  all  the  angles.  Since  an  angle  is_the  union  of 
two  rays,  pupils  may  think  of  joining  AC  with  AB; 
with  AD;  with  AE.  Next,  think  of  joining  AB  with 
AD;  with  AE.  Next,  join  AD  with  AE. 

In  discussing  Fig.  4  indicate  why  we  must  name 
each  angle  having  vertex  A  by  naming  three  points. 

•  On  the  board,  represent  right  angles  in  many 
different  positions.  For  the  angle  shown  in  Fig.  3, 
indicate  some  of  the  different  names  it  may  have. 
Pupils  should  understand  that  FG  and  FI  continue 
on  indefinitely,  so  the  angle  formed  is  not  dependent 
upon  the  amount  of  each  ray  which  is  represented. 


Using  the  Text  Page 

Since  the  text  page  summarizes  the  ideas  devel¬ 
oped  in  the  Pre-Book  Lesson,  you  may  have 
pupils  write  the  answers  for  Ex.  3  and  4  on  their 
papers.  Use  the  results  to  determine  which  pupils 
need  more  assistance  and  which  pupils  may  be 
assigned  Ex.  9 — 10  and  an  enrichment  acti\it\. 


Pre-Book  Lesson 

•  On  the  board,  represent  a  point  and  label  it 
point  A.  Direct  a  pupil  to  draw  and  label  AB. 
Direct  another  pupil  to  draw  and  label  AC  so  that 
AC  is  not  part  of  AB.  (Fig.  3)  Ask  pupils  what 


Individualizing  Instruction 

Direct  more  capable  pupils  to  prepare  posters  for 
the  bulletin  board  to  illustrate  each  of  these  concepts. 
AB  CD  Z  EFG  MN 
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Emphasize  that  an  angle  may  have  many  names  using  three  letters, 
but  the  middle  letter  always  identifies  the  vertex. 

Angles 


Resurvey  [O] 

1.  Angle  BA  C,  or  angle  CAB ,  is  represented  in  Fig.  1. 

Name  the  rays  which  are  the  sides  of  the  angle,  v  What  is  the 
common  end  point  of  these  two  rays?  a  The  A<?Oifrrnon  end 
point  is  called  the  vertex  of  the  angle.  _ +  + 

2.  Fig.  2.  Name  the  vertex'hnd  the  sides  of  angle  DEF.  a 
For  the  word  angle,  the  symbol  Z  may  be  used.  For  Fig.  2, 
we  may  write  Z  DEF ,  or  Z  FED. 


*  3.  For  Z  CAB  and  Z  DEF,  where  does  the  letter  for  the 


vertex  appear  in  each  name?  YAn  angle  may  also  be  named  by 

•  .  1  n  In  the  mi  ddle .  .  '  J 

just  the  letter  for  the  vertex.  Which  of  the  following  are 
correct  names  for  the  angles  pictured  in  Fig.  1  and  2? 
a.  A  FED  b.  ZABC  c.  ZE  d.  ZDEF  e.  ZA 

4.  Fig.  3.  Name  the  rays  which  form  ZJKLy  On  the 


board,  write  the  names  of  five  other  angles  represented  in 


Fig.  3.  Zjkm,  Z_jkn,  Zmkn,  zmkl,  Znkl 

5.  Does  “Z  K”  name  one  particular  angle  pictured  in 
Fig*  3  ^Therefore,  may  ‘ ZK ”  be  used  as  a  name  for  one 
of  the  angles  ?v  When  may  just  one  letter  be  used  in  naming 

an  angle?  When  the  vertex  belongs  to  only  one  angle. 

6.  Fig.  4.  How  is  the  shape  of  ZPQR  different  from  the 
shapes  of  the  angles  represented  above  it?vDo  the  sides  of 
ZPQR  seem  to  make  a  square  corner?  YesLa  9er 

7.  An  angle  shaped  like  a  square  corner  is  called  a  right 
angle.  Does  a  corner  of  this  page  suggest  a  right  angle?  Yes 


8.  Name  things  in  your  classroom  which  suggest  right 

angles.  ^arr,ple  answers:  Corner  of  the  chalkboard, 

window  pane,  and  so  on. 


Fig.  2 


/i 

P 


Q  R 

Fig.  4 


9.  Use  the  square  corner  of  a  card  as  your  model  of  a  right 
angle.  On  your  paper,  represent  three  angles  which  are  right 
angles  and  three  angles  which  are  not  right  angles.  imTary 

10.  Label  and  then  write  three  names  for  the  angles  for  Ex.  9.v 

An  swers  wi  l|  vary. 
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*  It  may  be  difficult  for  pupils  to  understand  that  the  length  of  each  ray 
represented  has  no  part  in  determining  the  size  of  an  angle. 

Acute,  Obtuse,  and  Right  Angles 


15 


G 


E  F 
Fig.  2 


Fig. 


3 


Perpendicular  lines  [O] 

*  1.  Fig.  1.  Name  the  rays  which  are  the  sides  of  the 
right  angle.v  Is  AD  also  a  side  of  ZZMCrVxtioes  /.DAC 
seem  to  b^-sMaller  than  Z  BAD?* Why?  Is  the  model  for 
ray  AD  longer  than  the  model  for  ray  zl.BfcDoes  the 
length  of  the  models  of  the  sides  of  an  angle  affect  the 
size  of  the  angle?  No 

2.  Fig.  1.  Since  AC  falls  between  AD  and  AB,  is 
Z  DAC  larger  or  smaller  than  a  right  angle? 

**  3.  Fig.  1.  An  angle  smaller  than  a  right  angle  is 

called  an  acute  angle.  Is  Z  DAC  an  acute  angle?  Yes 

Z.FEG  _ * 

4.  Fig.  2.  Name  the  right  angle.A  Is  EF  a  side  of  the 
right  angle  and  also  a  side  of  Z  FEH}  Yes 

5.  Fig.  2.  Since  EG,  the  side  of  the  right  angle,  falls 
between  EF  and  EH,  is  Z  FEH  larger  or  smaller  than  a 
right  angle? 


6.  An  angle  larger  than  a  right  angle  is  called  an  obtuse 

angle.  Is  Z  FEH  an  obtuse  angle ?  Yes  jjnzy 

/.vzx 

7.  Fig.  3.  Name  the  angles  shown  with  vertex  Z. 
Each  of  these  angles  appears  to  be  what  kind  of  angle  ?v 

Right  angle 

8.  Two  intersecting  lines  are  perpendicular  if  the 
angles  formed  are  right  angles.  Do  and  \VV  appear 
to  be  perpendicular?  Yes 


9.  Segments  are  perpendicular  when  the  lines  of 
which  they  are  a  part  are  perpendicular.  Name  two  seg¬ 
ments  pictured  in  Fig.  3  which  appear  to  be  perpendicular.  ^ 

Sample  answer:  VZ  and  YZ 

[W] 

10.  List  in  columns  the  angles  represented  in  Fig. 

1-4  which  appear  to  be  (1)  right  angles,  (2)  acute 

angles,  and  (3)  obtuse  angles.  (p  ^Bad;  Zgef;  Zvzy;  Zwzy; 
ZVZX;  Z.WZX;  ZBKD;  ZDKE;  (2)  ZCAD;  ZBAC;  ZHEG;  Z.AKB; 

Li  BKC;  l—  CKD;  (3)  ZHEF;  ZAKC;  ZAKD;  ZCKE 


As  you  discuss  the  models  of  angles  and  lines,  ask  pupils 
to  identify  models  of  each  in  the  classroom. 


Teaching  Page  36 


Pupil’s  Objectives 

(a)  To  learn  to  differentiate  acute,  obtuse,  and 
right  angles;  and  (b)  to  learn  the  definition  of 
perpendicular  lines  and  segments. 


Background 

In  considering  the  size  of  an  angle,  we  may 
compare  it  with  a  constructed  model  of  a  right 
angle.  An  angle  smaller  than  a  right  angle  is  called 
an  acute  angle;  an  angle  larger  than  a  right  angle 
is  called  an  obtuse  angle.  Later,  pupils  will  use 
these  definitions  of  different  kinds  of  angles  in 
naming  triangles  which  are  classified  according  to 
the  size  of  their  angles  as  right,  acute,  or  obtuse 
triangles. 

The  size  of  an  angle  does  not  depend  upon  the 
length  of  its  rays,  but  upon  the  distance  between 
the  rays  at  a  given  distance  from  the  vertex  on  each 
ray.  For  this  page  though,  pupils  only  compare 
angles  with  a  model  of  a  right  angle  to  determine  if 
the  angle  is  an  acute,  right,  or  obtuse  angle. 


Pre-Book  Lesson 

•  Use  the  following  steps  to  help  pupils  make  a 
model  of  a  right  angle. 


Right  Angle 


(a)  Fold  a  sheet  of  paper  to  form  the  crease  as 
shown  in  Step  2;  (b)  fold  the  paper  again  (bring 
point  B  to  point  A)  so  the  edges  of  the  first  crease 
line  up  exactly  as  shown  in  Step  3;  (c)  the  inter¬ 
section  of  the  2  creases  (point  C )  represents  the 
vertex  of  an  angle  which  is  a  right  angle. 

'•  On  the  board  represent  a  number  of  angles  as 


shown  below,  some  of  which  are  easily  recognized 
as  being  smaller  or  greater  than  a  right  angle  and 
others  which  are  more  difficult  to  judge  without 
the  use  of  a  right-angle  model.  Include  some  models 
of  right  angles. 


Explain  the  difference  between  an  acute  angle 
and  an  obtuse  angle  and  ask  pupils  to  write  acute , 
obtuse ,  or  right  under  each  angle  represented. 
When  it  is  necessary  to  use  a  model  of  a  right 
angle  to  decide  whether  an  angle  is  acute  or  obtuse, 
have  pupils  show  with  a  dotted  line  the  ray  which 
forms  one  side  of  the  right  angle. 

•  On  the  board  represent  two  pairs  of  inter¬ 
secting  lines  as  shown  below.  Have  pupils  name 
the  point  of  intersection  for  each  pair.  Ask  which 
lines  form  four  right  angles.  Give  pupils  the  term 
perpendicular  for  these  lines. 


Using  the  Text  Page 

Make  certain  pupils  understand  the  explanations 
for  acute  and  obtuse  angles  and  perpendicular  lines. 

Individualizing  Instruction 

•  Provide  assistance  for  slower  learners  in  naming 
all  the  angles  formed  by  four  or  five  rays  having  a 
common  end  point. 

•  More  capable  pupils  may  use  a  clockface  and 
demonstrate  for  the  class  a  time  when  the  hands 
of  the  clock  suggest  an  acute  angle,  an  obtuse  angle, 
and  a  right  angle. 
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Pupil’s  Objectives 

(a)  To  review  the  geometric  idea  of  a  simple 
closed  curve;  and  (b)  to  learn  to  identify  and  name 
the  following  polygons:  triangle,  quadrilateral, 
pentagon,  hexagon,  and  octagon. 

Background 

In  this  text,  the  only  curves  considered  are  plane 
curves.  If  all  of  the  points  of  a  curve  are  in  one 
plane,  it  is  called  a  plane  curve.  A  plane  curve  can 
be  thought  of  as  a  set  of  points  which  can  be 
represented  by  a  pencil  drawing  on  paper  made 
without  lifting  the  pencil  off  the  paper.  The 
figures  shown  below  are  all  plane  curves. 


abed  e  f 


A  closed  curve  is  a  plane  curve  which  can  be 
represented  without  retracing,  and  one  which 
stops  at  the  same  point  from  which  it  started. 
(Fig.  a,  d,  and  e)  If  a  closed  curve  does  not  intersect 
itself  at  any  point,  we  call  it  a  simple  closed  curve. 
(Fig.  a  and  e)  If  a  simple  closed  curve  is  the  union 
of  three  or  more  line  segments,  it  is  called  a  polygon. 
(Fig.  e)  It  should  be  noted  that  a  curve  can  be  the 
union  of  three  or  more  segments  without  being  a 
polygon.  (Fig./) 

Polygons  may  be  classified  according  to  the 
number  of  line  segments  which  are  involved. 


Sides 

Polygon 

Sides 

Polygon 

3 

triangle 

6 

hexagon 

4 

quadrilateral 

8 

octagon 

5 

pentagon 

10 

decagon 

Pre-Book  Lesson 

•  Show  on  the  board  the  following  names  of  geo¬ 
metric  figures:  closed  curve,  a  curve  which  is  not 
closed,  simple  closed  curve,  triangle,  quadrilateral. 


Select  a  pupil  to  make  a  drawing  to  represent  each 
figure  on  the  board.  Provide  assistance  as  needed 
and  then  discuss  each  drawing. 

•  Make  certain  that  pupils  understand  the  dif¬ 
ference  between  a  simple  closed  curve  and  a  closed 
curve  that  is  not  a  simple  closed  curve. 

•  Recall  that  a  segment  is  a  special  kind  of 
curve.  Ask  pupils  if  a  triangle  is  a  simple  closed 
curve;  if  a  quadrilateral  is  a  simple  closed  curve;  j 
if  they  are  both  formed  entirely  by  line  segments,  j 
Point  out  that  a  simple  closed  curve  which  is  formed 
entirely  by  line  segments  is  called  a  polygon. 

•  Represent  on  the  board  5  points  and  label 
them  A,  B,  C,  D,  and  E.  Have  pupils  connect  the 
points  by  drawing  AB,  BC,  CD,  DE,  and  EA.  Tell 
them  that  the  figure  is  a  pentagon  because  it  is 
formed  by  the  union  of  five  segments. 

•  Ask  if  pupils  know  the  name  of  any  closed 
curve  which  is  the  union  of  6,  8,  or  10  line  segments. 
On  the  board,  make  a  table  like  the  one  given  in 
the  Background  section  and  then  draw  a  figure  to 
illustrate  each  polygon. 

Using  the  Text  Page 

•  Ex.  1-2.  Use  these  questions  to  evaluate  the 
effectiveness  of  your  Pre-Book  Lesson  by  having 
pupils  write  answers  on  their  papers.  Discuss  the 
answers  and  clarify  any  misunderstandings. 

•  Ex.  6.  Following  the  discussion,  ask  pupils  to 
represent  on  their  papers  figures  with  three,  four, 
five,  and  six  sides.  Direct  them  to  write  the  name 
under  each  figure.  Explain  that  quad  in  quadri¬ 
lateral  means  4,  penta  in  pentagon  means  5,  hexa  in 
hexagon  means  6,  octa  in  octagon  means  8,  and 
poly  in  polygon  means  many. 

Individualizing  Instruction 

For  more  capable  pupils,  introduce  the  term  diagonal 
(a  line  connecting  two  nonadjacent  vertices)  and 
illustrate  a  diagonal  on  some  of  the  polygons 
shown  on  the  board  for  the  Pre-Book  Lesson.  Then 
direct  pupils  to  represent  on  their  papers  a  quadri¬ 
lateral,  a  pentagon,  and  a  hexagon.  Tell  them  to 
show  and  name  the  diagonals  for  each  figure. 
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*  Polygons  are  named  by  the  number  of  sides.  The  prefix  “poly” 
polygon  is  a  many-sided  figure. 


means  many;  thus,  a 


*  Polygons 

Resurvey  and  extension  [O] 

1.  Tell  which  of  the  curves  represented  above  are  simple 
closed  curves  .A  How  does  a  simple  closed  curve  differ  from  other 

closed  curves?  A  Simple  closed  curve  does  not  intersect  itself. 

2.  Which  of  the  simple  closed  curves  represented  above  are 
formed  entirely  by  line  segments  ?a;b&uld  you  describe  these 
simple  closed  curves  as  the  union  of  line  segments?  Yes 

3.  A  simple  closed  curve  which  is  the  union  of  line  segments 
is  called  a  polygon.  The  sides  of  a  polygon  are  line  _?£?9ments 

4.  A  polygon  with  three  sides  is  called  a  JA.9  Name  the 
segments  shown  in  box  A  which  form  triangle  y4£C^For  tlie 
word  triangle,  we  may  use  the  symbol  “A.”  Give  other  names 
for  A  ABC.  Abca,  Acab,  Aacb,  Abac 

5.  A  polygon  with  four  sides  is  a  quadrilateral.  Name  the 


** 


6.  Refer  to  the  polygons  represented  in  box  B,  and  tell  the 
number  of  sides  of 

a.  a  hexagon.  6  b.  an  octagon.  8  c.  a  pentagon.  5 

[w] 

On  your  paper,  draw  a  picture  of  Sample  answers: 

7 .  a  simple  closed  curve  which  is  not  a  polygon.  Q 

8.  a  closed  curve  which  is  not  a  simple  closed  curve.  8 

9.  a  curve  which  is  not  a  closed  curve. 

10.  What  is  the  least  number  of  line  segments  that  can  form 
a  polygon?  3 


If  the  term  diagonal  is  introduced  for  more  capable  pupils,  the  polygons  shown  in  box  37 
B  could  be  used  to  represent  and  name  diagonals. 


*  Since  the  sides  of  an  angle  are  rays  and  the  sides  of  a  triangle  are  segments,  A  ABC 
does  not  really  show  three  angles,  but  we  associate  three  angles  with  a  triangle. 


Angles  of  Triangles 

Right  triangle  [O] 

*1.  Name  the  line  segments  which  form  the  triangle  repre¬ 
sented  at  the  left.  ab,bc,ca 

2.  Is  AB  contained  in  AB?  AIs  AC  contained  in  ^C?^hat 
is  the  vertex  of  the  angle  which  is  formed  by  AB  and  AC?  a 


★  ★★ 


We  think  of  ABAC  as  an  angle  associated  with  triangle 
ABC  because  it  is  formed  by  the  rays  which  contain  the 
two  sides  AB  and  AC.  In  this  book,  an  angle  associated 
with  a  triangle  will  also  be  called  an  angle  of  that  triangle. 

CA,  Cft 

3.  Name  iherays  which  form  ZACB.  AName  those  which 
form  Z  ABtz'fAbw  many  angles  are  associated  with  any  triangle?  3 

4.  Points  A,  B ,  and  C  are  the  vertices  (plural  of  vertex)  of 

A  ABC.  Are  they  the  end  points  of  the  sides  of  the  triangle?  Yes 

Aefd,  Afde,Adef  ,  , 

5.  Name  the  angles  of  A DEF.  ADoes  any  one  of  the  angles 

Yes 

appear  to  be  a  right  angle  ?A  Which  one  ?  A  e  f  d 

6.  If  one  of  the  angles  of  a  triangle  is  a  right  angle,  the 
triangle  is  a  right  triangle.  Does  A  DEF  appear  to  be  a  right 

triangle?  A^^hy?  Angle  DFE  appears  to  be  a  right  angle. 

No 

7.  Is  A GHI  a  right  triangle?  AIs  one  of  the  angles  an  obtuse 
angle  ?Y  If  so,  name  it7A5stame  two  acute  angles.  Ahig,  Agh 

8.  Do  you  think  a  triangle  can  have  more  than  one  right 
angle  ?A°On  the  board,  use  a  model  of  a  right  angle  and  try  to 
draw  a  picture  of  a  triangle  with  two  right  angles. 

[w] 

**Ex.  9-12.  Refer  to  the  drawing  at  the  left. 

Ajmp,  4knp.  Ajmk,  AJNIC  AJNL,  AKML  .  .  .  , 

9.  Name  six  triangles  which  appear  To  be  right  triangles.  A 

Aljn,Anjk,  Auk,  Alkm,/.mkj,Alkj,/  jlk,ajpm,  Akpn 

10.  Name  9  acute  angles  associated  with  the  triangles.  A 

11.  Name  4  angles  associated  with  the  triangles  which  appear 
to  be  right  angles.  Akml, Akmj,Ajnl,  Aink 

***12.  Name  one  obtuse  angle  associated  with  the  triangles.  ^  jpK 

There  may  be  some  confusion  with  the  answers  since  there  are  many  different  ways  to 
name  a  triangle  and  an  angle. 

Remind  pupils  that  the  directions  state  to  name  one  obtuse  angle  associated  with  the 
triangles;  Z_MPN  is  not  associated  with  a  triangle. 
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Pupil’s  Objectives 

(a)  To  gain  the  understanding  that  the  three 
angles  determined  by  a  triangle  are  not  part  of  the 
triangle;  and  (b)  to  review  the  naming  of  acute, 
obtuse,  and  right  angles. 

Background 

The  idea  that  the  angles  determined  by  a  tri¬ 
angle  are  not  part  of  the  triangle  is  rather  difficult 
for  pupils  to  grasp.  Do  not  expect  that  all  pupils 
will  comprehend  it.  The  developmental  steps  sug¬ 
gested  in  the  Pre-Book  Lesson  are  essential  and 
should  be  covered  systematically  for  all  pupils. 


From  Fig.  1  shown  above,  it  is  evident  that 
A  ABC  determines  three  angles:  Z  ABC,  Z  BAC, 
and  Z  BCA.  However,  each  of  the  angles  contains 
some  points  which  are  not  contained  in  the  triangle. 
This  is  because  A  ABC  is  formed  by  the  union  of 
segments  AB,  BC,  and  AC,  while  each  of  the  angles 
of  the  triangle  is  formed  by  the  union  of  rays.  In 
Fig.  2  shown  above,  some  of  the  points  in  each  ray 
which  are  not  part  of  the  triangle  are  labeled. 


Pre-Book  Lesson 

•  On  the  board  represent  points  A,  B,  and  C 
not  in  the  same  line.  Ask  pupils  how  many  seg¬ 
ments  can  be  drawn  which  have  both  end  points 
in  {A,  B,  C} .  Use  a  straightedge  and  colored  chalk 
and  draw  the  segments  to  represent  A  ABC  as 
shown  in  Fig.  1  in  the  Background  section. 


Ask  whether  Z  ABC  is  formed  by  the  union  of 
segments  or  the  union  of  ray^  [rays]  On  the 
board,  extend  the  model  for  AB  to  show  Tif  and 
extend  the  model  for  AC  to  show  AC. 

Ask  the  above  question  for  Z  BCA  and  Z  CAB. 
Repeat  the^  above  steps  until  you  have  represented 
CA,  CB,  BA,  and  BC  as  in  Fig.  1. 

In  each  ray,  label  a  point  which  is  not  contained 
in  the  segment  which  forms  the  side  of  the  triangle 
as  in  Fig.  2.  Ask  pupils  to  name:  a  point  in  AC 
which  is  not  part  of  A  ABC ;  a  point  in  AB  which 
is  not  part  of  A  ABC;  a  point  in  CB  which  is 
not  part  of  A  ABC. 

•  Repeat  the  above  developmental  steps  for  a 
right  triangle  if  necessary.  Emphasize  the  idea 
that  each  segment  forming  a  side  of  the  triangle 
is  contained  in  a  ray  which  forms  an  angle  of  the 
triangle.  However,  the  angle  is  not  contained  in 
the  triangle,  but  we  can  call  it  an  angle  associated 
with  the  triangle  or  an  angle  of  the  triangle. 

Using  the  Text  Page 

•  Ex.  1-3.  Use  these  examples  to  reinforce  the 
ideas  developed  in  the  Pre-Book  Lesson. 

•  Ex.  6-7.  During  the  discussion,  have  pupils 
represent  on  the  board  a  variety  of  right  triangles. 

•  Ex.  9-12.  It  may  be  necessary  to  do  part  of 
each  question  orally  before  pupils  attempt  these  as 
a  written  exercise. 

Individualizing  Instruction 

•  For  all  pupils  who  have  difficulty  comprehend¬ 
ing  the  idea  that  the  angles  associated  with  a  tri¬ 
angle  are  not  part  of  the  triangle,  provide  the 
opportunity  to  make  individual  representations  on 
their  papers  of  the  step-by-step  development  sug¬ 
gested  in  the  Pre-Book  Lesson. 

•  Provide  assistance  for  slower  learners  in  the  use 
of  a  model  of  a  right  angle.  You  may  wish  to  pro¬ 
vide  duplicated  copies  of  the  figure  at  the  bottom 
of  page  38  making  the  figure  much  larger  so  that 
the  angles  can  be  more  easily  compared  with  the 
model  of  a  right  angle. 
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Pupil’s  Objectives 

(a)  To  learn  the  properties  of  rectangles;  and 
(b)  to  learn  to  differentiate  opposite  sides  and 
adjacent  sides  for  a  quadrilateral. 


Background 

A  simple  closed  curve  which  is  the  union  of  line 
segments  is  called  a  polygon.  Pupils  have  learned 
that  one  subset  of  the  set  of  all  polygons  is  the  set 
of  triangles,  and  another  subset  is  the  set  of  quadri¬ 
laterals.  On  this  page,  some  of  the  properties  of 
quadrilaterals  are  studied. 


For  quadrilaterals  we  may  define  opposite  sides, 
opposite  angles,  and  adjacent  sides.  For  quadri¬ 
lateral  ABCD  shown  above,  the  opposite  sides  are 
AB  and  DC,  AD  and  BC\  the  opposite  angles  are 
Z  A  and  Z  C,  Z  D  and  Z  B.  Sides  which  have  a 
common  end  point  are  called  adjacent  sides.  For 
quadrilateral  ABCD  there  are  four  pairs  of  adjacent 
sides:  AB  and  BC\  BC  and  CD ;  CD  and  DA', 
DA  and  AB. 

E  F  J  K 


H  G  M  L 

Figure  EFGH  shown  above  is  a  quadrilateral 
with  two  pairs  of  opposite  sides  parallel.  It  is  called 
a  parallelogram.  Its  opposite  sides  and  opposite 
angles  are  congruent. 


Figure  JKLM  is  a  quadrilateral  with  each  of 
its  four  angles  a  right  angle.  It  is  called  a  rectangle. 
Its  opposite  sides  are  congruent.  Since  adjacent 
sides  of  a  rectangle  determine  a  right  angle,  the 
adjacent  sides  are  perpendicular. 

Pre-Book  Lesson 

•  Ask  pupils  to  think  of  the  different  subsets 
which  we  could  name  for  the  set  of  polygons.  Point 
out  that  on  this  page  we  are  learning  about  some  of 
the  members  of  the  set  of  quadrilaterals;  specifi¬ 
cally,  rectangles  and  parallelograms. 

•  Show  on  the  board  quadrilaterals  ABCD, 
EFGH,  and  JKLM  as  illustrated  in  the  Back¬ 
ground  section. 

For  quadrilateral  ABCD,  ask  pupils  which 
sides  they  think  we  would  call  opposite  sides. 
Provide  assistance  in  naming  opposite  sides  of  the 
other  quadrilaterals  pictured.  Have  pupils  name 
opposite  angles  for  the  quadrilaterals. 

Tell  pupils  that  sides  which  have  a  common 
end  point  are  called  adjacent  sides.  For  each 
quadrilateral,  have  pupils  name  adjacent  sides. 

Ask  pupils  what  name  other  than  quadrilateral 
we  may  give  to  figure  JKLM.  Have  pupils  tell  how 
figure  JKLM  is  different  from  figures  ABCD  and 
EFGH.  Pupils  may  know  that  a  quadrilateral  with 
each  of  its  angles  a  right  angle  is  a  rectangle. 
Pupils  may  know  also  that  the  measures  of  opposite 
sides  are  equal.  If  necessary,  point  out  that  adja¬ 
cent  sides  of  a  rectangle  are  perpendicular. 

Using  the  Text  Page 

•  Ex.  1-6.  After  the  discussion  of  these  examples, 
write  on  the  board  the  terms  opposite  sides,  op¬ 
posite  angles,  adjacent  sides,  perpendicular  seg¬ 
ments,  rectangle,  and  parallelogram.  Then  show 
an  illustration  to  explain  each  term. 

Individualizing  Instruction 

For  slower  learners,  review  the  meaning  of  obtuse 
angle  and  acute  angle  before  assigning  Ex.  9-16. 
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*  If  two  sides  of  a  quadrilateral  have  a  common  endpoint,  they  are  called  adjacent  sides. 
After  pupils  answer  Yes  or  No  for  the  questions,  have  them  explain  why. 


Quadrilaterals 


[°] 

1.  Which  figures  at  the  right  represent  quadrilaterals? 

A  quadrilateral  has  how  many  sides?  4how  many  angles^'  4nd  5 

2.  A  quadrilateral  with  each  of  its  four  angles  a  right 

angle  is  called  a  rectangle.  Which  of  Fig.  1—5  appear  to  repre¬ 
sent  rectangles  ?  Fig.  2  and  5.  Fig.  1 


3.  For  rectangle  FGHI ,  FG  and  HI  are  called  opposite 
sides.  Name  another  pair  of  opposite  sides.  FT  and  gFT 

**4.  FG  and  GH  are  cahed  adjacent  sides.  These  sides  are 
contained  in  what  angle ?^  Are  FG  and  GH  perpendicular?  Yes 

5.  For  rectangle  FGHI ,  name  three  other  pairs  of  adjacent 
sides. vis  each  pair  of_ad[acent_sides  perpendicular?  Yes 

GH  and  HJ,  HI  and  IF,  IF  and  FG  No 

6.  For  Fig.  3,  are  any  adjacent  sides  perpendicular? A  Is 
quadrilateral  JKLM  a  rectangle?  AName  four  pairs  of  adjacent 
skies.  vName  two  pairs  of  opposite  sides.  JMand  kl,  Jk  and  ML 

JK  and  KL,  KL  and  LM,  LM  and  MJ  MJ  and  JK 

Fig.  3  represents  a  parallelogram.  You  will  learn  more 
about  parallelograms  and  their  properties  later. 

V  ©s 

7.  Is  every  rectangle  a  quadrilateral  ?A  Is  every  quadri¬ 
lateral  a  rectangle?  No 


i 


H 


F 


G 


Fig.  2 


8.  Refer  to  the  polygons  represented  on  page  37.  How 
many  angles  has  a  hexagon ?6  a  pentagon ?5  an  octagon? 8 

[W] 

Name  each  of  the  following  associated  with  Fig.  5.  Figure 

QRST  is  a  rectangle.  Sample  answers  are  given  for  Ex. 9,  10,  11,  16. 


N  O 


Fig.  4 


9.  A  pair  of  opposite  sides  QT  andRS  13.  Four  right  angles /_Qts,£.tsr,<Lsrq,£rqt 

10.  A  pair  of  adjacent  sidesQT  andTS  14.  Four  right  triangles  Aqts^Atsr,  asrq, 

..  t  1  QT  andTS 

11.  1  wo  perpendicular  segments  15.  Two  obtuse  angles  AT  us 

_ -  -Eoint  R  £QUR 

12.  The  intersection  of  QR  and  SR  a  16.  Two  acute  angles  ^qtu, 

♦  Extra  Examples.  Set  31.  •  Extra  Activity.  Set  13ofUTS  Q 

Fig.  5 
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the  circle. 


^  i  maI  /%  O 


Racfiys,  chord,  diameter  [O] 

1.  Is  a  circle  a  simple  closed  curve?Als  it  a  polygon?  No 

Why,  or  why  not?  It  is  not  the  union  of  line  segments. 

2.  Name  some  things  in  your  classroom  which  sug¬ 
gest  Circles.  Sample  answers:  top  of  a  pencil,  face  of  the  clock,  rim  of 

the  wastepaper  basket. 

To  represent  a  circle  on  paper,  we  use  a  compass  as  m 
the  picture.  One  leg  of  the  compass  has  a  sharp  point 
which  is  placed  where  we  wish  to  locate  the  center  for 
the  circle.  We  swing  the  leg  which  holds  the  pencil 
around  to  draw  the  model  of  the  circle. 


3.  On  the  board  or  on  your  paper,  use  a  compass  and 
draw  models  of  three  circles,  each  with  a  different  open¬ 
ing  of  your  compass. 

*  4.  A  circle  may  be  named  by  its  center.  The  model 
at  the  left  represents  circle  _?f5  Label  the  circles  for 
Ex.  3,  circles  X,  Y ,  and  Z. 

**  5.  A  circle  is  a  set  of  points.  For  circle  M,  three  of 
the  points  are  labeled,  J,  K,  and  L.  Label  three  points 
which  belong  to  circle  Z. 


6.  For  circle  O,  use  a  compass  and  compare  the  lengths 
of  OA,  OB,  and  OC.  Do  they  all  have  the  same 
length?  Yes 

For  a  circle,  a  radius  is  a  line  segment  whose  one  end 

point  belongs  to  the  circle  and  whose  other  end  point  is 

the  center  for  the  circle.  Radii  is  the  plural  of  radius. _ 

0A,  0ELJTD 

7.  Name  the  radii  shown  for  circle  O  in  addition  to  OC. 


Although  they  are  not  shown,  are  OE  and  OF  radii  ?AWould  they 


A 


be  the  same  length  as  OA?  yes 

Yes 

8.  Has  a  circle  more  radii  than  can  be  counted  ?A  Are  all 
the  points  belonging  to  a  circle  the  same  distance  from  its 


center?  Y  es 


★  ★ 


The  wording  "points  which  belong  to  the  circle  is  used  rather  than  points  in  a 
to  avoid  confusion  for  the  pupil  who  may  think  ]_□.  means  inside  of  the  circle. 


i  ’  ’ 

circle 
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Pupil’s  Objectives 

(a)  To  learn  definitions  of  circle,  radius,  diame¬ 
ter,  and  chord;  and  (b)  to  learn  to  use  a  compass 
to  represent  a  circle. 

Background 

Pupils  are  familiar  with  representations  of  circles 
in  the  physical  world.  They  have  probably  used 
coins,  jar  rings,  and  other  circular  shaped  objects 
as  patterns  for  drawing  pictures  of  circles.  Pupils 
may  need  experience  in  representing  circles  on 
paper  by  using  a  compass  or  by  using  string  to 
picture  a  circle  on  the  chalkboard. 

A  circle  is  a  simple  closed  curve  with  all  its  points 
the  same  distance  from  a  point  called  the  center. 
A  circle  may  be  named  by  its  center,  as  circle  P 
shown  below.  (Fig.  1)  Points  A,  B,  and  C  belong 
to  circle  P,  but  point  P,  the  center  for  the  circle, 
does  not  belong  to  the  circle. 


For  a  circle,  a  radius  is  a  line  segment  whose  one 
end  point  belongs  to  the  circle  and  whose  other  end 
point  is  the  center  for  the  circle.  Radii  is  the  plural 
of  radius.  PA,  PB,  and  PC  are  radii  for  circle  P. 
Since  a  circle  is  an  infinite  set  of  points,  a  circle  has 
an  infinite  number  of  radii.  All  the  radii  for  a 
given  circle  have  the  same  length. 

For  a  circle,  a  chord  is  a  line  segment  with  both 
of  its  end  points  belonging  to  the  circle.  If  a  chord 
contains  the  center  for  the  circle,  it  is  called  the 
diameter  for  the  circle.  In  Fig.  2  shown  above,  HI, 
DE,  and  FG  are  chords  for  circle  0 .  DE  is  a  diame¬ 
ter. 

Since  the  measures  of  0E  and  0D  are  equal,  the 
measure  of  diameter  DE  is  twice  the  measure  of  the 
radius. 


Teacher’s  Preparation 

•  Provide  a  chalkboard  compass  and  string  to 
use  in  making  models  of  circles  on  the  board. 

•  Pin  a  sheet  of  unruled  paper  or  a  piece  of 
cardboard  to  your  bulletin  board. 

•  Provide  each  pupil  with  unruled  paper  and  a 
desk  compass. 

Pre-Book  Lesson 

•  Demonstrate  for  pupils  the  use  of  the  chalk¬ 
board  compass.  On  the  board  locate  a  point  and 
mark  it  point  P.  Ask  a  pupil  to  use  a  ruler  and  set 
the  compass  so  the  rubber  tip  and  the  chalk  are 
one  foot  apart.  Then  show  how  to  place  the  rubber 
tip  on  the  point  P  and  swing  the  chalk  around  to 
draw  a  model  of  a  closed  curve  which  we  call  a 
circle. 

Label  points  A,  B,  and  C  for  the  circle  as  in 
Fig.  1  shown  in  the  Background  section.  Ask  a 
pupil  to  use  a  ruler  and  show  PA,  PB,  and  PC. 
Ask  the  measure  of  each  segment.  Recall  that  each 
of  these  segments  is  a  radius  for  circle  P  because 
each  one  has  one  end  point  which  belongs  to  the 
circle  and  the  other  end  point  which  is  the  center 
for  the  circle. 

Write  the  words  radius  and  radii  on  the  board. 

•  On  the  board  locate  another  point  and  mark 
it  point  0.  Demonstrate  a  technique  for  drawing  a 
circle  with  center  0  using  a  piece  of  string  with 
chalk  attached.  As  in  Fig.  2  shown  in  the  Back-, 
ground  section,  label  points  D,  E,  F,  G,  H,  and  I 
belonging  to  the  circle.  (Locate  points  D  and  E  so 
that  DE  contains  point  0.)  Ask  a  pupil  to  use  a 
straightedge  and  draw  HI,  DE,  and  FG. 

Ask  pupils  to  name  the  radii  represented  and  to 
tell  why  OD  and  OE  are  radii.  Direct  attention  to 
the  fact  that  HI  has  both  end  points  on  the  circle 
and  ask  whether  the  same  is  true  for  DE  and  FG. 
Tell  pupils  these  segments  are  called  chords. 

Ask  how  many  chords  represented  contain  0, 
the  center  for  the  circle.  Explain  that  DE  is  called 
a  diameter  for  the  circle  since  it  is  a  chord  contain¬ 
ing  the  center  for  the  circle. 

•  Demonstrate  for  pupils  the  use  of  a  desk 
compass  by  drawing  several  circles  on  the  unruled 
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paper  on  your  bulletin  board.  Then  have  pupils 
draw  a  circle  on  their  own  papers  by  following 
these  directions: 

a.  Mark  a  point  and  label  it  P . 

b.  Use  a  ruler  and  set  your  compass  with  an 
opening  of  two  inches  between  the  metal  tip  and 
the  pencil  point. 

c.  Place  the  metal  tip  on  point  P  and  swing  the 
pencil  point  around  to  complete  the  circle.  Be 
careful  not  to  lift  the  compass  from  the  paper  until 
the  circle  is  completed. 

d.  Label  points  A,  B^andC  on  your  circle.  Use 
a  ruler  and  represent  PA,  PB,  and  PC. 

•  Direct  pupils  to  represent  on  their  papers 
another  circle  with  a  radius  of  two  inches_and 
name  it  circle  0.  Have  pupils  draw  chords  HI  and 
FG  and  diameter  DE.  Remind  pupils  that  their 
illustrations  of  circles  P  and  0  should  resemble 
Fig.  1  and  2  which  you  have  already  shown  on  the 
board  for  the  Pre-Book  Lesson. 

•  On  the  board  represent  circle  X  and  the  chords 
shown  in  Fig.  3  below.  Show  in  a  column  the 
following:  AB  CX  EF  DX  AF  CD  AX  XF 


For  each  segment,  ask  pupils  to  tell  which  of 
these  names  apply:  radius,  diameter,  chord. 


Ask  pupils  how  many  chords,  radii,  or  diameters 
could  be  represented  for  circle  X  or  for  any  circle. 
[An  infinite  number] 

Using  the  Text  Pages 

•  Use  the  oral  part  of  the  text  pages  to  reinforce 
ideas  developed  in  the  Pre-Book  Lesson.  Use  the 
written  assignment  to  evaluate  understandings. 

•  Throughout  the  oral  discussion  emphasize  the 
idea  that  only  the  end  points  of  chords  belong  to 
the  circle;  also  only  one  end  point  of  a  radius 
belongs  to  the  circle. 

Individualizing  Instruction 

•  Provide  assistance  for  slower  learners  as  they 
work  Ex.  20  on  their  papers. 

•  For  more  capable  pupils,  distribute  duplicated 
copies  of  Fig.  4  shown  below.  Direct  pupils  to 
name  the  point  or  the  points  of  intersection  of 
circle  Y  with  AB\  with  IH;  with  JK;  with  EH. 

Direct  pupils  to  name:  three  chords,  three  radii, 
one  diameter. 
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*  Make  certain  pupils  understand  that  a  diameter  for  a  circle  is  a  chord  with  a  special  loca 
tion. 


9*  Circle  A.  Name  the  labeled  points  belonging  to  the 
circle.  A^ame  two  labeled  radii.  ab,ac 

10.  Do  both  end  points  of  DE  belong  to  the  circle? 
Name  another  segment  whose  end  points  belong  to  the 
circle,  bc 

*11.  DE  and  BC  are  called  chords  for  circle  A.  Does  BC 
contain  point  A,  the  center  for  the  circle?  Yes 


A  chord  for  a  circle  that  contains  the  center  for  the 
circle  is  called  a  diameter BC  is_a_diameter  for  circle  A. 

hi,fg,hf,gi 

12.  Circle_AL  Name  four  chords. a  Which  of  these  are 
diameters ^X^hy? A Name  fou^radn^^ 

13.  Can  any  two  points  belonging  to  a  circle  be  end 
points  of  a  chord  for  that  circle?  Yes 


14.  Use  a  compass  to  compare  the  lengths  of  diameters 

IG  and  HE.  What  did  you  find?  The  lengths  are  the  same. 

15.  Circle  M.  Use  a  compass  or  a  ruler  to  compare 
lengths  of  radius  ME  and  diameter  HE.  Is  the  diameter 
HE  twice  the  length  of  the  radius  AUU/Compare  the 
length  of  a  radius  and  the  length  of  a  diameter  for  each  of 
the  other  circles  represented  on  this  page. 


[W] 


Refer  to  circle  P,  and  name 

16.  five  labeled  points  belonging  to  the  circle,  n,  o,  q,  r,  s 

17.  two  chords  which  are  not  diameters.  rs,oq~ 

18.  a  diameter,  nq  19.  three  radii,  pn,  po,  pq 

20.  Use  a  compass  and  draw  pictures  of  two  circles.  Label 
the  centers  K  and  L.  For  circle  K ,  show  two  chords  which  are 
not  diameters.  For  circle  L,  show  three  chords  which  are 

diameters.  Sample  answers  below. 

21.  Draw  models  of  two  circles  which  intersect  in  exactly  two 
joints ;  in  exactly  one  point. 
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After  pupils  have  made  a  tracing  of  figure  c,  tell  them  that  they  will  need  to  turn  their 
tracing  over  to  make 
e  and  h. 


Congruent  Figures 

[O] 

1.  Which  figure  shown  in  color  appears  to  have  the  same 
shape  and  size  as  figure  u?  j  On  thin  paper,  make  a  tracing  of  the 
figure  you  named,  and  see  if  the  tracing  will  appear  to  fit  exactly 
on  the  model  of  rectangle  a. 

*2.  Make  a  tracing  of  figure  c.  On  which  figure  shown  in 
color  does  your  tracing  appear  to  fit  exactly?  k 

3.  Which  figure  shown  in  color  appears  to  have  the  same 
shape  and  size  as  figure  <  figure  d}f  figure  e?h 

Two  geometric  figures  are  congruent  if  they  have 
exactly  the  same  size  and  shape. 


[w] 


**  Ex.  4-11.  Write  T  or  F  for  the 
help  you  decide. 

In  Fig.  1  below,  it  appears  that 
4.  AB  is  congruent  to  DC.  1 
6.  AC  is  congruent  to  BA.  f 
In  Fig.  2  below,  it  appears  that 
8.  EF  is  congruent  to  GF.  T 
10.  EH  is  congruent  to  GH.  T 


statement.  Make  tracings  to 


5.  AD  is  congruent  to  BC.i 
7.  CD  is  congruent  to  AD.  f 


9.  EH  is  congruent  to  EF.  f 
11.  FH  is  congruent  to  EG.  f 


^2  **  The  concept  of  two  congruent  segments  involves  the  idea  that  neither  one  is  longer  or 
shorter  than  the  other. 


Teaching  Page  42 


Pupil’s  Objectives 

(a)  To  gain  the  concept  of  congruent  geometric 
figures;  and  (b)  to  learn  to  identify  congruent 
figures  by  the  technique  of  making  a  tracing  of  one 
figure  and  placing  it  over  the  other  figure. 

Background 

Two  geometric  figures  are  congruent  if  they  have 
exactly  the  same  shape  and  size. 


indicate  that  they  are  congruent.  To  verify  this 
observation,  we  may  make  a  tracing  of  A  ABC 
and  note  that  the  tracing  will  fit  exactly  on  A  DEF 
when  we  place  vertex  A  on  vertex  D,  vertex  B  on 
vertex  E,  and  vertex  C  on  vertex  F.  This  is  the  only 
way  the  tracing  will  fit. 

Since  the  aim  for  page  42  is  to  introduce  the 
concept  of  congruence  and  to  develop  the  technique 
for  making  and  using  tracings  to  determine  the 
congruence  of  two  figures,  the  idea  of  corre¬ 
spondences  between  vertices  is  not  emphasized. 


In  figure  GHIJ  above,  we  may  make  tracings  of 
opposite  sides  and  verify  our  observation  that  GH  is 
congruent  to  JI  and  that  JG  is  congruent  to  IH. 

Teacher’s  Preparation 

Provide  tracing  paper  for  pupils’  use,  and  clear 
acetate  for  tracing  figures  on  the  board. 


Pre-Book  Lesson 


•  On  the  board  represent  as  shown  above 
congruent  segments  AB ,  CD,  and  EF  in  different 
positions  so  it  is  not  immediately  evident  that 
they  are  congruent.  Represent  GH  of  greater 
length.  Use  a  sheet  of  acetate  and  make  a  tracing 
of  AB.  Ask  a  pupil  to  find  another  segment  on 
which  the  tracing  will  fit  exactly.  When  he  names 
CD  or  EF,  tell  the  class  that  we  say  AB  is  congruent 
to  CD  because  the  tracing  of  AB  fits  exactly  on  CD. 
Explain  that  we  do  not  say  AB  =  CD  because 
they  are  different  sets  of  points. 

•  Show  on  the  board  3  congruent  rectangles  in 
different  positions  and  help  pupils  discover  that 
they  are  congruent  by  making  and  using  a  tracing 
of  one  of  the  rectangles.  Use  the  same  procedure 
as  given  above  for  segments.  Make  sure  pupils 
understand  why  the  figures  are  congruent. 


Using  the  Text  Page 

Assist  pupils  as  they  make  tracings  of  the  figures. 
Be  sure  they  understand  that  we  locate  on  paper  the 
end  points  for  segments  then  use  a  straightedge  to 
draw  the  segments.  Indicate  that  we  locate  2 
points  to  trace  a  segment,  3  points  for  a  triangle,  4 
points  for  a  quadrilateral. 


Individualizing  Instruction 

•  Slower  learners  will  need  your  assistance  on 
Ex.  4-11.  Work  and  discuss  each  example. 

•  Have  more  capable  pupils  study  the  figures  on 
page  39  and  name  as  many  congruent  segments  as 
possible. 
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Pupil’s  Objectives 

(a)  To  gain  the  concept  of  corresponding  vertices 
and  corresponding  sides  of  congruent  triangles; 
and  (b)  to  learn  that  corresponding  sides  of 
congruent  triangles  are  congruent. 


Background 


Two  congruent  triangles  such  as  A  EFG  and 
A  IJH  can  be  named  to  indicate  which  vertices 
matched  if  a  tracing  of  one  is  fitted  exactly  on  a 
representation  of  the  other  triangle. 

The  matching  or  corresponding  ver-  EFG 
tices  of  congruent  triangles  EFG  and  |  |  | 

IJH  may  be  indicated  as  shown  at  the  IJH 
right. 

When  corresponding  vertices  have  been  identi¬ 
fied,  it  is  possible  to  name  the  corresponding  sides 
since  they  join  corresponding  vertices.  Corre¬ 
sponding  sides  of  congruent  triangles  are  congruent. 
For  triangles  EFG  and  IJH,  EF  is_congruent  to 
IJ\  EG  is  congruent  to  IH\  and  FG  is  congruent 
to  JH. 


Pre-Book  Lesson 

On  the  board,  represent  pairs  of  congruent 
triangles  to  use  in  developing  the  concept  of 
matching  or  corresponding  vertices  and  sides. 


Use  acetate  and  make  a  tracing  of  A  ABC  as 
shown.  Label  the  vertices  carefully.  Ask  a  pupil 
to  find  a  triangle  congruent  to  A  ABC.  As  he 


places  the  tracing  of  A  ABC  on  the  model  for 
A  DEF,  ask  him  to  name  the  vertices  which  are 
matched  and  then  to  record  them  on  the  board  as 
shown  below.  Ask  a  pupil  to  name  matching  sides 
which  are  congruent  and  then  to  record  them  on 
the  board  as  follows. 


Matching  vertices 


ABC 

X  X  X 


DEF 


Matching  sides 
AB  is  congruent  to  DE 
BC  is  congruent  to  EF 
AC  is  congruent  to  DF 


Make  a  tracing  of  A  GHI  and  label  the  vertices. 
Ask  a  pupil  to  test  A  JKL  to  see  whether  it  is 
congruent  to  A  GHI.  If  necessary,  show  him  how 
to  turn  the  tracing  to  locate  matching  vertices. 
Explain  and  write  the  term  corresponding  on  the 
board. 

Ask  a  pupil  to  name  the  corresponding  vertices 
and  make  the  record  on  the  board.  Have  the 
corresponding  sides  identified  and  recorded  on  the 
board.  Use  colored  chalk  to  mark  corresponding 
vertices  of  congruent  triangles. 


Using  the  Text  Page 

•  Ex.  1-3.  Observe  and  assist  pupils  as  they 
make  tracings  of  A  ABC.  Direct  pupils  to  name  on 
their  papers  the  corresponding  vertices  and  the 
corresponding  sides  as  illustrated  in  the  Pre-Book 
Lesson. 

•  Ex.  5-11.  Discuss  orally  before  assigning  as 
written  work. 


Individualizing  Instruction 

•  For  all  pupils,  you  may  wish  to  provide  dupli¬ 
cated  sheets  containing  larger  models  of  the  tri¬ 
angles  represented  in  the  text. 

•  For  more  capable  pupils,  on  the  duplicated  copies 
label  the  vertices  of  the  triangles  and  have  them 
name  the  congruent  triangles  showing  the  corre¬ 
spondences  correctly.  Suggest  that  they  use  color  to 
identify  corresponding  vertices  and  sides. 

•  You  will  need  to  provide  individual  assistance 
for  slower  learners  as  they  work  Ex.  6-11. 
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*  Two  triangles  are  congruent  if  we  can  match  them  so  that  each  of  their  parts  is  congruent. 
Advise  pupils  to  use  tracings  of  the  triangles  to  locate  the  corresponding  angles. 


Congruent  Triangles 

Corresponding  parts  [O] 

1.  Make  a  tracing  of  triangle  ABC  on  thin  paper,  and  label 
the  vertices. 

2.  Try  to  place  your  tracing  of  A  ABC  on  the  model  of 
A DEF.  Does  it  appear  to  fit  exactly  ?A13o  the  triangles  appear 
to  be  congruent?  Yes 

3.  To  make  the  tracing  of  A  ABC  fit  exactly  on  the  model  of 
A  DEF,  you  matched  vertex  A  and  vertex  D.  This  matched 
vertex  B  and  vertex  _  ?  I,  vertex  C  and  vertex  _  ?  f . 


c 


F 


The  vertices  of  congruent  triangles  ABC  and  DEF  which  are 
matched  are  called  corresponding  vertices. 

The  segments  which  join  these  vertices  are  called  corresponding 
sides. 


-  -  Yes  _  _ 

4.  Is  AB  congruent  to  DE ?  ADoes  AC  correspond  to  DF ?  Yes  /Ys 

BC  corresponds  to  segment  _  ?  ^.F  /  \  c 

[W]  / 

For  Ex.  5-6,  refer  to  triangles  A-E.  / 

5.  Without  using  tracings,  name  two  triangles  shown  which  /Y! 
are  not  congruent  to  triangle  A.  Ab,  Ad 


*6.  Make  a  tracing  of  triangle  A.  Name  each  triangle  shown 
I-,  .  .  Ac  AE 

which  appears  to  be  congruent  to  A.  AYou  may  need  to  turn 

your  tracing  over  to  match  it  with  some  of  the  models. 


Ex.  7-10.  A MNO  is  congruent  to  A PQR. 

7.  Vertex  M  corresponds  to  vertex  _?_p. 


8.  Vertex  N  corresponds  to  vertex  _?_9 

9.  Side  MO  corresponds  to  side  _?  p.R 

10.  Side  NO  corresponds  to  side  _?_9R 

*Tl.  Refer  to  page  42,  Fig.  1  and  2.  A  A  CD  is 
congruent  to  A  ABC,  and  A  EFH  is  congruent  to 
A  FGH.  Name  the  corresponding  vertices  and  the  correspond¬ 
ing  sides  for  each  pair  of  congruent  triangles. 

Fig.l:  Z.DAC  corresponds  toZ-ACB  AD  corresponds  to  BC 

A  ADC  corresponds  to  AABC  CD  corresponds  to  AB  . . 

AACD  corresponds  to  ABAC  AC  corresponds  to  AC  43 


Fig.  2:  /HEF  corresponds  toZ.HGF 
AEFH  corresponds  to/LGFH 
ZFHE  corresponds  toAFHG 


EH  corresponds  to  GH 
ET  corresponds  to 
FH  corresponds  to  FH 


*  Continue  to  emphasize  that  the  size  of  an  angle  remains  the  same  regardless  of  the  amount 
of  each  ray  that  is  represented. 


Congruent  Angles 

1.  Make  a  tracing  of  ZB  AC  and  label  it. 


[o] 


2.  Now  place  vertex  A  of  your  tracing  on  vertex  E 
of  ZDEF  shown  in  the  drawing,  and  make  AC  fall 

- v 

exactly  along  ED. 

Your  tracing  of  ray  AB  should  now  appear  to  fall  ex¬ 
actly  along  the  model  of  EF  since  Z  BAC  and  Z  DEF  are 
congruent. 

*  3.  Is^e  model  for  EF  the  same  length  as  the  model 
for  zlC? a  Do  you  see  why  Z  BAC  is  congruent  to  Z  DEF 
although  we  have  pictured  more  of  EF  than  AC?  Yes 

No 

4.  Do  Z  GHI  and  ZBAC  appear  to  be  congruent? aIs 
/  GHI  larger  or  smaller  than  Z  BAC ?  Smaller 

Right  angle 

5.  What  kind  of  angle  is  Z  JI<L?a  Do  you  think  all 
right  angles  are  congruent  ?a  Are  all  acute  angles  con¬ 
gruent?  No 

[w] 

Trace  angle  R  shown  in  red.  Use  your  tracing  and 
refer  to  angles  S,  T,  U,  and  V. 

6.  Name  the  angles  congruent  to  angle  R.  Ls 


7.  Name  the  angles  larger  than  angle  R.  & 

8.  For  AMATO,  name  two  congruent  sides,  mo  and  NO 


9.  For  AMATO,  name  two  congruent  angles.ZM  and  Zn 


44 
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Pupil’s  Objectives 

(a)  To  gain  the  concept  of  congruent  angles; 
and  (b)  to  learn  that  angles  may  be  congruent 
although  the  models  for  the  rays  are  not  congruent. 

Background 

On  this  page  pupils  learn  that  two  angles  are 
congruent  if  we  can  place  the  tracing  of  the  vertex 
of  one  angle  on  the  model  of  the  vertex  of  the  other 
angle  in  such  a  way  that  the  tracing  of  the  rays  will 
fall  exactly  along  the  models  of  the  rays  of  the  other 
angle.  It  is  sometimes  difficult  for  pupils  to  under¬ 
stand  that  two  angles  can  be  congruent  although 
the  models  of  the  rays  of  the  angles  are  not  con¬ 
gruent. 


A 


For  angles  ABC  and  DEF  shown  above,  Z  ABC 
is  congruent  to  Z  DEF  although  greater  parts  of 
the  rays  forming  Z  ABC  are  shown  than  are  shown 
for  the  rays  forming  Z  DEF.  It  may  be  well  to 
review  the  idea  that  an  angle  is  the  union  of  two 
rays  and  not  the  union  of  two  segments.  In  rep¬ 
resenting  any  angle  it  is  possible  to  show  only  a 
portion  of  the  rays  forming  the  angle. 

Teacher’s  Preparation 

•  Provide  pieces  of  yarn  for  use  on  the  felt 
board  and  pieces  of  picture  wire  to  use  to  make 
copies  of  angles. 

•  Provide  unruled  paper  for  each  pupil. 

Pre-Book  Lesson 

•  Use  several  pieces  of  colored  yarn  to  form 
angles  on  your  felt  board.  Tell  pupils  to  pretend 
that  there  are  arrows  at  the  ends  so  that  rays  and 
not  segments  are  represented  for  each  angle.  Repre¬ 
sent  the  angles  shown.  Make  angles  A,  C,  and  E 
congruent.  Make  angles  B  and  D  congruent. 

Bend  a  piece  of  picture  wire  to  form  an  angle 
the  size  of  Zd.  Ask  a  pupil  to  use  the  copy  of  Z  A 


and  see  whether  there  are  any  other  models  of 
angles  on  which  it  will  fit.  If  necessary,  provide  as¬ 
sistance  in  making  the  vertices  of  Z  A  and  Z  C  coin¬ 
cide  and  show  that  the  models  of  the  rays  lie  exactly 
along  the  models  of  the  rays  of  Z  C.  Indicate  that 
this  means  that  Z  A  is  congruent  to  Z  C  although 
a  greater  part  of  each  ray  forming  Z  C  is  shown. 

Ask  another  pupil  to  use  the  copy  of  Z  A  and 
find  another  angle  congruent  to  Z  A.  If  you  have 
a  very  capable  class,  you  may  introduce  and  use  the 
symbol  for  congruence.  Record  the  following  on 
the  board: 

ZA^ZC  ZA^ZE  Z  C  ~  Z  E 

Next,  ask  a  pupil  to  use  the  wire  to  see  whether 
angles  B  and  D  are  congruent. 

•  Represent  on  the  board  angles  D,  E,  F,  and  G, 
making  Z  D  ~  Z  G  and  Z  E  =  Z  F.  Use  a  piece 
of  thin  paper  and  demonstrate  the  method  for 
making  a  tracing  of  Z  D.  Mark  a  point  for  the 
vertex  and  a  point  on  each  of  the  models  for  the 
rays.  Use  a  straightedge  and  connect  the  points. 

Using  the  Text  Page 

In  making  tracings  of  the  angles,  advise  pupils 
to  use  the  technique  demonstrated  above. 

Individualizing  Instruction 

Direct  more  capable  pupils  to  refer  to  the  figures 
on  page  39  and  mark  the  following  T  (true)  or  F 
(false).  Advise  pupils  to  use  tracings. 

Fig.  2.  EG  =  GH;  ZF  ^  Z_H;  Z  GHI  =  Z  IHG 
Fig.  5.  A  QST  ^  A  RTS;  SR  =  RS;  QU  S  TU\ 
Z  QUR  is  a  right  Z. 


Teacher’s  Page  44 


Teaching  Page  45 


Pupil’s  Objectives 

(a)  To  measure  understanding  of  selected  con¬ 
cepts,  generalizations  and  items  of  information 
reviewed  and  taught  in  Chapter  1 ;  and  (b)  to 
obtain  data  for  need  of  remedial  reteaching  for 
misconceptions  or  lack  of  basic  understandings 
which  may  be  revealed  by  the  test. 

Background 

Beginning  on  page  45  and  extending  through 
page  47  is  a  testing  program  for  Chapter  1.  The 
results  of  all  these  tests  will  help  you  to  determine 
each  child’s  mathematical  ability  in  addition  and 
subtraction  of  whole  numbers.  An  effort  should 
also  be  made  to  observe  what  desirable  mathe¬ 
matical  attitudes,  appreciations,  and  values  the 
child  has  developed. 

The  Test  of  Information  and  Meaning  is  a  very 
important  part  of  a  complete  testing  program. 
Although  concepts  and  understandings  are  difficult 
to  evaluate  by  means  of  a  paper-and  pencil  test, 
it  is  still  possible  for  you  to  gain  valuable  insight 
regarding  the  needs  of  your  pupils  from  this  test. 
This  test  should  help  you  determine  which  basic 
concepts  need  to  be  redeveloped  for  certain  in¬ 
dividuals  and  for  your  class  as  a  whole. 

Teachers  frequently  find  that  difficulties  which 
pupils  have  in  problem-solving  and  in  computation 
stem  from  lack  of  certain  basic  understandings  of 
number  and  operation. 

Pre-Book  Lesson 

•  Prepare  for  the  evaluation  program  by  dis¬ 
cussing  with  the  children  the  material  covered  in 
Chapter  1 .  Ask  them  to  turn  to  the  table  of 
contents  and  mention  topics  which  they  felt  they 
remembered  well  from  previous  years,  and  also 
topics  on  which  they  profited  greatly  from  review 
and  extension. 

•  Try  to  promote  a  positive  attitude  toward 
tests.  Emphasize  the  twofold  need  for  tests:  (a) 
to  help  the  pupil  to  determine  his  own  strengths 


and  weaknesses,  and  (b)  to  help  the  teacher  find 
the  topics  on  which  achievement  is  satisfactory,  but 
particularly  the  topics  which  need  reteaching  for 
the  entire  class  or  for  individuals. 

Using  the  Text  Page 

•  Success  on  this  test  requires  the  ability  to  read 
mathematical  material  well  and  to  follow  directions 
carefully.  Accordingly,  you  may  need  to  have  the 
test  read  aloud.  Make  certain  that  pupils  under¬ 
stand  which  questions  refer  to  Fig.  1,  to  the  sets  in 
the  box,  and  to  Fig.  2. 

•  Ex.  14-15.  Review  the  meaning  of  the  term 
standard  numeral  by  having  several  written  on  the 
board.  Likewise,  illustrate  the  expanded  form  for 
a  numeral. 

•  Direct  pupils  to  use  lined  paper  for  the  test 
and  to  prepare  their  paper  by  folding  it  lengthwise 
and  writing  the  numerals  1-14  along  the  left  side, 
and  the  numerals  15-28  along  the  fold.  Have 
pupils  leave  2  lines  for  each  of  Ex.  19-21,  23, 
and- 28.  The  rest  require  only  one  line. 

•  Encourage  pupils  to  skip  questions  which  are 
very  difficult  and  to  go  through  the  test  the  first  time 
answering  questions  which  they  understand.  Then  : 
if  time  permits,  they  may  return  to  the  other  ques¬ 
tions  and  try  to  answer  them. 

•  After  the  test  has  been  completed  and  the 
papers  collected,  discuss  each  question  and  have 
the  correct  response  written  on  the  board.  En¬ 
courage  pupils  to  ask  questions  about  specific 
examples  which  they  did  not  understand. 

•  Have  pupils  list  in  a  notebook  mathematical  i 
terms  and  ideas  on  which  they  need  more  practice. 

Individualizing  Instruction 

•  The  understandings  incorporated  in  Ex.  14-22 
are  prerequisites  for  success  with  work  in  succeeding  i 
chapters.  For  slower  learners ,  you  may  need  to 
administer  the  test  by  reading  one  question  at  a 
time,  allowing  time  for  writing  answers. 

•  More  capable  pupils  may  assist  slower  learners  I 
with  the  work  covering  geometric  concepts. 
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Do  You  Understand? 

Tesl  of  Information  and  Meaning  1 

Refer  jo  Fig.  1  and  name 

AP  or  BP  or  PC  4BPC 

*  a  segineqt.  A2.  an  acute  angle.  A  3.  the  vertex  of  Z  APB  p 

.  ^Tor  PB  ofP(r  4APC 

4.  a  ray.A  5.  an  obtuse  angle.A  6.  the  sides  of  ZBPC.  pb  ond  pc 
Using  braces,  list  the  members  of 

7.  the  intersection  of  set  A  and  set  B.  {4,8 } 

8.  the  union  of  set  A  and  set  B.  {o, 2,4,5, 6,8, 9} 

9.  the  intersection  of  set  A  and  set  C.  i  i 

10.  each  subset  of  set  C.  {  U l U 3 },  { 5 },{ i ,  3 },{  1 , 5 U 3, 5 },{  1 , 3, 5 \ 

Fig.  2.  Figure  VWXY  is  a  rectangle.  Name 

11.  a  pair  of  adjacent  sides.  Sample  answer:  YV  and  vw 

12.  a  pair  of  opposite  sides,  vw"  and  yx  or  vy  and  wx 

13.  a  pair  of  perpendicular  segments.  Sample  answer:  yv  and  yx 
Ex.  14-15.  Write  the  standard  numeral. 

14.  (6  X  100,000)  -J-  (4  X  10,000)  -f  (7  X  10)  -f-  2  640,072 

15.  (4  X  10  X  10  X  10)  +  (9  X  10  X  10)  -f  (3  x  10)  +  8  4,938 

Ex.  16-18.  Name  the  number  indicated  by  the  underlined 
digit  in  its  place. 

16.  29,568,7439.ooo,oool7.  896,540,000  500.000  18.  347,251,000  300.000,000 
Write  the  expanded  form  for 

(3  x  1,000)  +  (4  x  100)  +  (8  x  10)  +  (2  x  1)  (4  x  10,000)  +  (6  x  1,000)  +  (2  x  100)  +  (8  x  10)  +  (9  x  1) 

19.  3,482  a  20.  46,289  a  21.  6,075  (6xi,ooo)+(7xio)+(sxi) 

43,860 

22.  Round  43,862  to  the  nearest  ten; /nearest  hundred.  43-9oo 

23.  Rename  with  Roman  numerals:  a.  24  a  b.  56  a  c.  135  cxxxv 
Ex.  24-27.  Find  the  number  for  n. 

24.  72  +  68  =  (70  +  60)  +  (n  +  8)  2  25.  506  =  400  +  n  +  16  90 
26.  (19  +  59)  +  11  =  (19  +  n)  +  59  H27.  625  =  n  +  389  236 

28.  Write  4  mathematical  sentences  to  express  the  addends- 
sum  relationship  for  the  addends  6  and  4  and  the  sum  10.  6+4  =  i0 

4  +  6  =  10 
10-4  =  6 
10-6  =  4 
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Do  You  Make  Mistakes? 


Diagnostic  Test  1 

Write  answers  for  addition  examples  on  folded  paper.  Copy 
and  work  subtraction  examples. 


a 

b 

c 

d 

Study 

Pages 

Practice: 

Use  Sets 

1. 

986 

$6.84 

7,439 

$57.96 

18-20 

19-20 

Add 

78 

7.56 

868 

43.85 

1,1564 

SI  4.  40 

8.307 

$101.81 

2. 

890 

$7.02 

5,183 

$80.14 

22 

24-26 

Subtract 

127 

3.64 

1,976 

73.96 

763 

$2.38 

3  207 

$  6.18 

3. 

9,000 

52,380 

$600.29 

15,240 

22-26 

27-29 

Subtract 

847 

48,752 

124.86 

9,751 

8.153 

3.628 

$475.43 

5f489 

37,843 

$49.58 

45,826 

$296.54 

1 

4. 

96,278 

67.99 

9,257 

36.86 

20-21, 

Add 

134,121 

84.67 

16,385 

927.43 

24-26 

21-23 

$202.24 

98 

8.39 

71.566 

$1 .269.22 

Can  You  Solve  Problems? 

Problem  Test  1 

For  each  problem,  write  a  mathematical  sentence  and 
then  find  the  answer  for  the  problem. 

1.  Jack  earned  95<£  for  washing  the  car,  $1.30  for  clean¬ 
ing  the  garage,  and  85<£  for  raking  leaves.  How  much  in 

all  did  Jack  earn  for  doing  these  three  jobs?  n  =  95  +  i30  +  85; 

$3.10 

2.  How  much  more  did  Jack  earn  for  cleaning  the 
garage  than  for  raking  leaves ?  n  =  i30-85;$o.45 

3.  Fran  started  on  her  shopping  trip  with  $14.10.  When  she 
returned  home  she  had  spent  all  but  $1.87.  How  much  had  Fran 
spent  on  this  shopping  trip?  n  =  14.10-1 .87;  $12.23 
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Teaching  Pages  46  and  47 


Pupil’s  Objectives 

(a)  To  diagnose  difficulties  with  facts  and  skills 
involved  in  addition  and  subtraction  of  whole  num¬ 
bers;  (b)  to  work  the  end-of-chapter  test  on 
pioblem-solving;  and  (c)  to  measure  computational 
ability  on  skills  in  addition  and  subtraction  taught 
or  re-taught  in  Chapter  1 . 

Background 

A  Diagnostic  Test  is  included  for  each  chapter. 
All  the  Diagnostic  Tests  are  organized  in  the  same 
way,  so  that  each  row  of  examples  measures  a 
particular  skill.  If  a  child  misses  one  example  in  a 
row,  there  is  reason  to  believe  that  this  one  error 
was  due  to  carelessness  or  some  temporary  lapse. 
If  two  examples  are  missed,  the  child  is  in  need  of 
developmental  work  in  this  particular  skill,  or  he 
may  need  help  with  some  fundamental  concept. 
To  provide  the  assistance  needed,  study  pages  and 
practice  sets  are  listed  at  the  end  of  each  row. 

The  third  type  of  test  included  for  each  chapter 
is  a  Problem  Test.  In  this  chapter,  it  is  necessary 
to  differentiate  between  addition  and  subtraction 
as  operations  to  use  to  solve  the  problem.  How¬ 
ever,  the  pupils  may  find  the  test  difficult  because 
subtraction  is  related  to  different  types  of  social 
situations.  These  include  finding: 

(a)  How  many  left  after  some  have  been  removed; 

(b)  How  many  gone; 

(c)  How  many  more  needed; 

(d)  Comparison  of  two  sets. 

When  the  information  from  the  word  problem 
is  translated  into  a  mathematical  sentence,  it  be¬ 
comes  necessary  to  study  the  addends-sum  relation¬ 
ship  expressed  to  determine  whether  the  operation 
to  use  is  addition  or  subtraction. 

The  fourth  type  of  test  included  is  a  Computation 
Test.  The  examples  for  the  addition  and  sub¬ 
traction  operations  range  from  easy  to  difficult. 
Four  examples  have  numerals  which  show  money. 

Ex.  13-18  will  prove  to  be  the  most  difficult, 
since  pupils  must  decide  from  the  mathematical 
sentence  whether  n  represents  an  unknown  sum  or 
an  unknown  addend.  Then  the  example  must  be 
copied  in  the  correct  computational  form. 


Teacher’s  Preparation 

For  both  the  Diagnostic  Test  and  the  Computa¬ 
tion  Test,  it  would  be  highly  desirable  for  you  to 
provide  duplicated  copies  for  pupils.  This  not  only 
saves  a  great  deal  of  copying  time,  but  it  eliminates 
errors  in  copying  which  pupils  make  so  frequently. 
On  duplicated  copies,  leave  space  above  subtraction 
examples  so  pupils  may  show  the  renaming  of  the 
sum  which  may  be  a  necessary  step  for  some 
pupils.  For  Ex.  13-18  of  the  Computation  Test, 
leave  space  under  each  mathematical  sentence  for 
the  computation. 

Using  the  Test  Pages 

•  Diagnostic  Test.  If  you  do  not  provide  dupli¬ 
cated  copies  of  this  test,  discuss  with  pupils  the 
directions  for  each  row. 

For  the  subtraction  examples,  encourage  slower 
learners  to  show  the  renaming  of  the  sum.  If  this 
step  is  causing  difficulty,  you  can  identify  the  type 
of  renaming  which  you  need  to  reteach  readily. 
Some  pupils  find  the  renaming  of  sums  such  as 
702;  9,001;  and  7,000  especially  troublesome. 

•  Problem  Test.  Make  certain  pupils  understand 
that  foi  each  problem  they  are  to  write  a  mathe¬ 
matical  sentence  and  find  the  number  which 
answers  the  problem  question.  To  show  this,  they 
may  write  an  English  sentence  to  answer  the 
question,  or  they  may  save  time  by  writing  the 
answer  with  the  correct  label. 

Since  this  is  a  problem-solving  test  and  reading 
difficulties  will  interfere  with  the  analysis  of  the 
situation,  you  may  find  it  necessary  to  have  the 
problems  read  orally  before  pupils  begin  working. 
Explain  and  write  difficult  words  on  the  board. 

After  the  test  has  been  completed,  discuss  each 
problem.  Have  each  mathematical  sentence  writ¬ 
ten  on  the  board  and  its  solution  found.  Have 
pupils  generalize  that  the  mathematical  sentence 
will  show  a  known  sum  and  a  known  addend, 
with  n  representing  the  unknown  addend  when  the 
pioblem  describes  a  social  situation  in  which  two 
sets  are  to  be  compared  or  when  a  subset  is  to  be 
removed  from  a  total  set. 
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•  Computation  Test.  If  duplicated  copies  are  not 
provided,  it  is  not  necessary  for  Ex.  1-6  to  be 
copied  if  they  can  subtract  without  showing  the 
renaming  of  the  sum.  Also,  Ex.  7-12  are  addition 
exercises  which  need  not  be  copied.  For  Ex.  13—18, 
point  out  that  the  operation  indicated  in  the 
mathematical  sentence  is  not  necessarily  the  opera¬ 
tion  to  use  to  find  the  number  for  n. 


Children  who  work  very  slowly  should  be  di¬ 
rected  to  work  only  selected  items  in  the  test.  You 
may  select  Ex.  1-4,  Ex.  7-9,  and  Ex.  13-15. 

•  You  may  wish  to  keep  problem-solving  and 
computation  test  scores  for  each  child  on  a  4  X  6 
card  similar  to  the  one  shown  below.  The  per 
cents  to  be  entered  on  the  individual  record  cards 
may  be  obtained  from  the  table  below. 


Ralph  Thomas 


Chapter 


Per  Cent  Right 
Problem  Test 


1 

2 

3 

4 

5 

6 

7 

8 


Grade  5 

Per  Cent  Right 
Computation  Test 


TABLE  OF 

PER  CENTS  — 

CHAPTER  1 

Problem  Test 

Computation  Test 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

1 

11 

1 

6 

10 

56 

2 

22 

2 

11 

11 

61 

3 

33 

3 

17 

12 

67 

4 

44 

4 

22 

13 

72 

5 

56 

5 

28 

14 

78 

6 

67 

6 

33 

15 

83 

7 

78 

7 

39 

16 

89 

8 

89 

8 

44 

17 

94 

9 

100 

9 

50 

18 

100 

Suggestions  for  Material  to  Accompany  End-of-Chapter  1  Tests 


After  administering  the  tests  on  pages  45-47  and 
analyzing  the  results,  you  will  find  some  pupils 
who  need  additional  help  before  proceeding  to  the 
next  chapter.  While  these  pupils  are  receiving 
help,  the  more  capable  pupils  may  engage  in  some 
of  the  activities  described  below. 

Alternate  Uses  of  Pages — Chapter  1 

•  Page  12.  Pupils  may  write  8  true  mathematical 
sentences,  each  of  which  contains  the  sign  >  or  < ; 
then  exchange  papers  and  check  each  other’s  work. 

•  Pages  18-19.  Give  pupils  the  following  state¬ 
ments  and  ask  them  to  write  two  illustrations  for 
each  property  using  whole  numbers. 

If  a ,  b,  and  c  are  any  whole  numbers,  then: 

\.a-{-b  =  b-{-a  4.  a  0  =  a 

2.  (a  +  b)  +  c  =  a  +  {b  c)  5.  a  —  a  =  0 

3.  {a  +  b)  +  c  =  (a  -f  c)  +  b 


•  Page  21.  Pupils  may  write  subtraction  ex¬ 
amples  with  missing  digits,  then  exchange  papers 
and  find  the  missing  digits. 

Pages  46-47.  Problem  Test.  Pupils  may  use 
the  information  contained  in  each  problem  and 
write  a  question  to  make  a  problem  different  from 
the  one  given  in  the  test. 

Supplementary  Activities 

•  Pupils  may  obtain  price  lists  from  stores  in  the 
community,  or  attendance  records  for  local  sporting 
events  from  the  newspaper.  Direct  pupils  to 
formulate  word  problems  using  this  information. 

•  Pupils  may  write  sequences  for  adding  or  sub¬ 

tracting  the  same  number  until  a  pattern  is  dis¬ 
covered.  For  example:  (a)  Start  with  15,  add  8; 
(b)  Start  with  17,  add  7;  (c)  Start  with  55,  sub¬ 

tract  6;  (d)  Start  with  80,  subtract  9. 
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4.  Ann  received  $10.00  for  her  birthday.  After 
she  had  spent  $3.87  for  a  sweater  and  $4.59  for  a 
skirt,  how  much  of  the  $10  did  she  have  left?v 

n=  10  — (3.87  +  4.59);  $1.54 

5.  During  a  special  exhibit,  6,050  adults  and 
children  visited  the  museum.  If  4,973  visitors 
were  adults,  how  many  visitors  were  children  ?v 

n  =  6, 050-4,973;  1,077 

6.  The  Day  family  bought  a  picnic  table  for 
$30.  Tom  paid  $3.45  toward  the  cost  and  George 
paid  $5.75.  Their  father  paid  the  rest.  How  much 
did  Mr.  Day  pay  toward  the  cost  of  the  table?n  =  30-(3. 45+5.75);  $20.80 

7.  Mr.  Day  bought  a  grill  for  cooking  outside  which  cost 

$16.87.  How  much  change  did  Mr.  Day  receive  from  $20?n  =  20-i6.87;  $3.13 

8.  Mrs.  Day  bought  a  hammock  which  cost  $2.98  less  than 
the  grill.  How  much  did  the  hammock  cost?  n  =  i6.87-2.98;  $1 3.89 

9.  Mr.  Bell  had  $1,456.36  in  the  bank  before  he  withdrew 
$998.75  to  buy  a  used  car  and  $37.67  to  buy  some  lawn  furniture. 

What  amount  did  he  have  in  the  bank  after  the  two  withdrawals  ?v 

n  =  1,456.36 -(998.75  + 37.67);  $419.94 


How  Well  Can  You  Compute? 


Computation  Test  1 

Ex.  1-6.  Copy  and  subtract. 


1. 

672 

2 

1.  701  3. 

$20.50 

4. 

6,704  5 

.  $407.83 

6.  5,280 

198 

684 

8.57 

3,968 

186.98 

3,968 

474 

17  . 

$1  1 .93 

2,736 

$220.85 

1,312 

Ex.  7- 

12. 

Add. 

7. 

568 

8. 

$9.46  9. 

5,689 

10. 

$36.82  11.  75,694 

12.  8,932 

379 

0.87 

7,364 

76.59 

3,867 

873 

207 

15.39 

888 

139.45 

48,656 

3,284 

l 

,154 

$25.72 

59 

83.99 

89 

7,522 

$14,000 

$336.85 

128,306 

20,611 

Ex.  13 

-18. 

Find  the  number  for 

n.  Show  your  work. 

13. 

n  —  6. 

,427 

=  356  6,783 

14.  n  — 

587  = 

9,52610,113 

15.  5,923  - 

n  —  3,970 

16. 

9,304 

—  n 

=  8,659  645 

17.  n  + 

3,969 

=  5,008 1,039 

18.  n  +  392 

_  795  403 
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For  the  arrays  pictured  emphasise  the  idea  that  several  equivalent  sets  are  joined,  and 
we  find  the  number  of  elements  for  the  total  set. 


Remembering  Multiplication  and  Division  Meanings 

Resurvey;  factors-product  relationship  [O] 


1.  In  which  of  the  sets  pictured  above  are  the  objects  arranged 

window  panes,  eggs,  muffins,  ice  cubes,  chocolate  bar 

in  rows  and  columns?  AWhat  is  this  arrangement  called?  °n  array 


2.  The  tray  of  ice  cubes  has  3  rows  with  cubes  in  each  row. 

How  many  ice  cubes,  or  elements,  are  in  the  array  ?  1 8 

3.  The  window  had  how  many  rows? 4  columns? 6  A  4-by-6 
array  has  how  many  elements?  24 

4.  For  Ex.  3,  did  you  think,  4  times  6  is  24}  AThe  mathematical 
sentence  is  4  X  6  =  24.  Do  you  see  that  an  array  helps  us  to 
think  about  the  operation  called  multiplication}  Yes 

5.  For  the  sentence,  4  X  6  =  24,  we  call  the  numbers  4  and  6 
factors  and  the  number  24  a  product.  Unless  stated  otherwise,  in 
this  book  we  will  use  factor  to  mean  whole-number  factor.  Name 
three  other  pairs  of  factors  of  24.  2  and  i2;  3  and  8;  1  and  24 

*  6.  Describe  the  array  and  give  a  mathematical  sentence  sug¬ 
gested  by  the 

2-by-6  array  .  4-by-6  array 

a.  egg  box.  2X6  =  12  c.  set  of  dots  (box  A).  4x6  =  24 


_  ~  .  3-by-4  array  .  .  9-by-3  array 

b.  muffin  tm.  3x4  =  12  d.  set  of  x  s  (box  B).  9X3  =  27 
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Overview — Chapter  2 


•  Resurvey — Multiplication  and  Division.  Pu¬ 
pils  who  used  Mathematics  We  Need  4  have  had 
work  in  multiplication  when  one  factor  was  named 
by  a  1 -place  numeral  and  the  other  factor  was 
named  by  a  2-,  3-,  or  4-place  numeral.  They  have 
also  found  products  when  both  factors  were  named 
by  2-place  numerals.  Pupils  have  divided  using 

2- ,  3-,  and  4-place  numerals  to  name  the  dividend, 
and  a  1 -place  numeral  to  name  the  divisor. 

•  Extension.  Multiplication  is  extended  to 
finding  products  when  both  factors  are  named  by 

3- place  numerals.  In  division  when  the  divisor  is 
named  by  a  1 -place  numeral,  the  so-called  short 
division  technique  is  introduced. 

The  properties  of  multiplication  are  identified 
by  their  mathematical  names:  Commutative;  As¬ 
sociative;  Distributive;  Identity  Element.  These 
properties  are  utilized  to  justify  a  variety  of 
algorithms  for  multiplication  and  division,  some  of 
which  are  lengthy  but  meaningful  for  pupils. 

Work  in  factoring  is  extended  in  Chapter  2  to 
include  naming  the  set  of  all  factors  of  a  number. 
A  technique  for  expressing  a  composite  number  as  a 
product  of  primes  is  introduced. 


•  Problem-Solving.  Problem-solving  skills  are 
extended  in  Chapter  2  by  (a)  differentiation  be¬ 
tween  addition  and  multiplication;  (b)  identifica¬ 
tion  of  the  factors-product  relationship  for  problems 
requiring  multiplication  or  division;  (c)  analysis 
of  problems  without  numbers;  (d)  formulation  of 
problems  to  fit  given  mathematical  sentences;  and 
(e)  translation  of  two-step  problems  into  mathe¬ 
matical  sentences. 

•  Geometric  Ideas.  The  geometric  ideas  of 
planes  and  regions  are  refined  and  extended  in 
this  chapter  to  include  (a)  intersecting  lines  and 
planes,  (b)  intersecting  planes,  (c)  parallel  lines 
and  planes,  and  (d)  the  identification  of  three  sets 
of  points  associated  with  a  simple  closed  curve. 

•  Enrichment.  Sections  of  material  have  been 
provided  in  the  body  of  Chapter  2  and  in  the 
reservoir  of  Extra  Activities  at  the  end  of  the  book. 

The  enrichment  exercises  promote  the  develop¬ 
ment  of  increased  skill  in  computing  without  paper 
and  pencil,  in  estimating  answers,  and  in  writing 
mathematical  sentences  for  2-step  verbal  problems. 

•  Testing.  The  second  battery  of  chapter  tests 
is  contained  on  pages  87-89. 
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Pupil’s  Objectives 

(a)  To  review  the  use  of  an  array  as  a  physical 
model  for  the  operation  on  two  whole  numbers 
called  multiplication;  and  (b)  to  review  the 
factors-product  relationship. 

Background 

Multiplication  is  defined  mathematically  as  that 
operation  on  two  numbers  called  factors  which 
results  in  a  unique  third  number  called  the  product. 

A  model  to  indicate  how  27  is  obtained  from  the 
numbers  3  and  9  may  be  constructed  as  in  Fig.  1. 
This  is  called  a  rectangular  array  or  an  arrangement 
of  a  set  of  elements  in  rows  and  columns. 

For  Fig.  1,  the  multiplication  sentence  is  3  X  9  = 
27.  Thus,  the  first  factor  3  indicates  the  number  of 


rows,  and  the  second  factor  9  indicates  the  number 
of  elements  in  each  row. 


9 


3 


Fig.  1 


A  3-by-9  array  has 
27  elements. 

3  X  9  =  27 


9 


3 


A  9-by-3  array  has  27  elements. 
9  X  3  =  27 


Fig.  2 
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If  the  array  in  Fig.  1  is  turned  through  90°,  it 
then  represents  the  sentence  9  X  3  =  27  (Fig.  2). 
Because  3  X  9  =  9  X  3,  we  say  that  multiplication 
is  commutative.  This  means  that  the  order  of  the 
factors  may  be  changed  without  changing  the 
product. 

The  undoing  or  inverse  operation  for  multi¬ 
plication  is  the  operation  called  division. 

To  use  a  physical  model  for  the  division  sentence 
27  -5-  9  =  n,  we  think  of  starting  with  a  set  of  27 
elements  and  ask  one  of  two  questions: 

(1)  How  many  disjoint  subsets  are  in  a  set  of  27 
elements  if  each  subset  has  9  elements? 

(jjoooooooo)  (obooooooo)  (ooooooooo^) 


(2)  How  many  elements  are  in  each  set  if  a  set  of 
27  elements  is  separated  into  9  equivalent  subsets? 


While  the  answer  to  both  of  the  above  ques¬ 
tions  is  indicated  by  the  division  sentence  27  9  = 

3,  it  is  evident  that  the  physical  representation  for 
question  (1)  results  in  3  sets  of  9  elements  each 
while  the  representation  for  question  (2)  results  in 
9  sets  of  3  elements  each. 

Teacher’s  Preparation 

•  Have  available  a  flannel  board  and  a  supply 
of  small  cutouts  which  may  be  used  to  make  arrays 
on  the  flannel  board.  *  A  pocket  chart  and  a  supply 
of  cards  may  also  be  used. 

•  On  the  board,  picture  a  4-by-7  array,  a  6-by-3 
array,  and  a  5-by-8  array. 

Pre-Book  Lesson 

•  Ask  a  pupil  to  give  the  name  for  each  arrange¬ 
ment  shown.  Write  the  word  array  on  the  board. 
Ask  a  pupil  to  describe  each  array.  As  this  is  done 
have  the  mathematical  sentence  associated  with 
each  array  shown  under  the  array.  For  each 
sentence  have  the  factors  and  the  product  identified. 

Establish  the  idea  that  the  first  factor  indicates 
the  number  of  rows  and  the  second  factor  indicates 
the  number  of  elements  in  each  row.  Tell  pupils 
that  we  may  describe  a  4-by-7  array  by  saying 
that  it  has  4  rows  and  7  columns.  Provide  pupils 
with  practice  in  representing  arrays  on  the  board. 

*See  9,  page  xix. 


•  Give  a  pupil  a  set  of  1 5  cutouts  and  ask  him 
to  arrange  them  in  rows  of  3  elements  each.  Then 
have  the  division  sentence  15  -4-  3  =  5  written  on 
the  board.  Relate  this  to  5  X  3  =  15. 

For  the  sentence  15-4-3  =  5,  identify  the  product 
15,  the  known  factor  3,  and  the  unknown  factor  5. 

Ask  a  pupil  to  arrange  another  set  of  15  cutouts 
in  3  rows  with  the  same  number  of  elements  in 
each  row  and  tell  how  many  elements  are  in  each 
row. 

Clarify  for  pupils  the  idea  that  n  in  the  division 
sentence  15-4-3  =  n  may  represent  the  number  of 
subsets  of  3  elements  each  or  the  number  of  elements 
in  each  of  3  equivalent  subsets. 

Using  the  Text  Pages 

•  Ex.  6.  Ask  pupils  to  write  the  answers  and  use 
the  results  to  evaluate  pupil’s  ability  to  associate 
a  physical  model  with  a  multiplication  sentence. 

•  Ex.  7-10.  After  discussing  orally  Ex.  7-10(b), 
ask  pupils  to  write  answers  for  Ex.  10(c).  Use  the 
results  to  determine  which  pupils  need  assistance  in 
identifying  factors  and  products. 

Individualizing  Instruction 


A 


F 

X 

F 

= 

P 

Operation 

Computation 

7 

X 

n 

= 

56 

n. 

56  -4-  7  =  8 

B 


P 

H- 

F 

= 

F 

Operation 

Computation 

n 

-4- 

9 

— 

8 

M. 

9  X  8  =  72 

For  the  examples  in  box  E  of  the  text,  assist 
slower  learners  to  identify  factors  (F)  and  products 
(P)  by  showing  the  headings  for  tables  A  and  B 
above  on  the  board.  Or  you  may  distribute  du¬ 
plicated  copies  of  the  form. 

If  the  given  sentence  in  box  E  contains  a  multi¬ 
plication  sign,  have  a  pupil  make  entries  in  Table 
A.  If  the  given  sentence  contains  a  division  sign, 
make  entries  in  Table  B. 

It  is  essential  that  pupils  understand  the  general¬ 
izations  in  Ex.  9. 
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C  Ch 


36- 


D 


nx  7  =  35 
35  =  n=7 
7  x  n=  35 


7.  Box  C.  Jim  wants  to  show  48  rectangles  in  an  array 
having  six  rows.  How  many  columns  does  he  need?  8 

a.  Is  48  a  product  of  6  and  another  factor ?A  Then 
we  can  write,  6  X  n  =  48.  What  is  the  number  for 
n;  that  is,  what  is  the  unknown  factor?  8 

b.  At  the  board,  show  how  to  finish  the  array.  see  box  c 
You  used  division  to  find  the  unknown  factor,  8.  Using 

a  division  sign,  we  may  express  the  factors-product 
relationship  with  the  sentence,  n  =  48  —  6. 

8.  Box  D.  These  four  sentences  express  the  factors- 
product  relationship;  the  numeral  48  names  the  product, 
n  represents  the  unknown  factor,  and  the  numeral  _?6 
names  the  known  factor. 

divide*)*  When  the  product  and  one  factor  are  known,  we 
_?_  to  find  .the  unknown  factor.  When  both  factors  are 

multiply 

known,  we  _  ?  _  to  find  the  product. 

10.  Box  E.  For  each  of  Ex.  a-h,  (a)  name  the  product 
and  the  factors;  (b)  give  three  other  sentences  which  ex¬ 
press  the  factors-product  relationship;  and  (c)  tell  the 

rmmbpr  for  in  ^ee  ^OX  ^  *°r  ^  anc^  ^ '  ^ee  *or  (W*  For  (Q)<  P  repre- 

numoer  iOr  n.  sents  product,  and  F  represents  factor. 

[W] 

Ex.  11-18.  Copy  each  sentence  and  write  three  other  mathe¬ 
matical  sentences  which  express  the  factors-product  relationship. 
Underline  the  sentence  which  indicates  the  operation  to  use,  and 
then  find  the  number  for  n.  5°.-5=n  10x?=" 

40  -f  n=  5  n-8=10 

11.  35  -  7  =  n  5  12.  5  Xn«=°40  s  13.  8"  X°To  =  n 


Jim’s  start 


6  X  n  =  48 


6  X  n  =  48 
n  X  6  =  48 
48  —  n  =  6 
48  -f  6  =  n 


(a) 

E(c)  P  F  F 

72  a.  n  -F  9  =  8 

F  F  P 

8  b.  7  X  n  =  56 

F  F  P 

42  c.  6  X  7  =  n 

P  F  F 

7  d.  63  -F  n  =  9 

P  F  F 

9  e.  36  -F  4  —  n 

p  F  F 

4  f.  28  -f  n  =  7 

P  F  F 

45  g.  n  -v-  5  =  9 

F  F  P 

4h.  n  X  8  =  32 


80 


n 

T6 


15.  36  -f  n  =  9  4 


x  n=  36 


16-sMk  6  n=?5  5  6  30  I7.4g-X„6  =r,„42,27 

42  -rn=  6 


6x5  =  i 


Ex.  19-24.  Copy  and  complete  by  writing  =  or  >  or  <  in 


63  -r  7  =  n 
63  -rn  =  7 

7  x  n  =  63 

14.  n  X  7  =  63  9 

18.  w  -f  6  =  8  48 

6  x  8  =  n 

8  x  6  =  n 


8=6 


the  blank  to  make  a  true  mathematical  sentence. 

<  < 

19.  6  X  7  _?_  5  X  9  20.  7  X  4  _?_  6  X  5 

22.  56  ~  7  _?_  32-  4  23.  49  -  7  _?_  36-6 


> 


21.  8  X  7  _?_  9  X  6 
24.  81-9  _?_  40-5 


A  Reteaching.  Set  5.  v 

Ex. 10(b)  a.  9  x  8  =  n  b.  nx7=56  c.7x6  =  n  d.63  =  9  =  n 

8  x  9  =  n  56  H-  7  =  n  n  =  6=7  9xn=63 

n  =  8=9  56  -i-n=  7  n=7=6  nx9  =  63 


e .  36  -rn=  4 
4  x  n=  36 
n  x  4=36 


f.  28  -r  7=n 
n  x  7=28 
7  x  n=  28 


g.  n  —  9  =  5  h.32-r8  =  n 

5  x  9=n  32  =  n=8 

9x5  =  n  8xn=32 
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*  Emphasize  the  new  terminology  needed  for  division  with  remainders  greater  than  zero.  It 
is  needed  since  all  numbers  are  not  divisible  by  a  particular  divisor. 


Remainders  Greater  than  Zero 

Resurvey;  terms  for  division  [O] 

1.  Name  the  multiples  of  6  from  0  to  60  this  way:  0,  6,  12,  18, 
and  so  on.  Is  6  a  factor  of  each  of  the  numbers  you  named?  Yes 

2.  The  whole  numbers  which  have  6  and  another  whole  num¬ 
ber  as  factors  are  called  multiples  of  6.  Is  600  a  multiple  of  6?  Yes 
Is  there  a  last  or  greatest  multiple  of  6?AExplain.  blrsVJeVo^aidon'!'' 

3.  6  is  a  factor  of  54,  and  54  is  a  multiple  of  6  are  related  ideas. 

factor  .  multiple 

7  is  a  _  ?  _  of  56.  56  is  a  _ ?  _  of  7. 

4.  Think  of  the  multiples  of  4  from  0  through  40.  Tell 
which  of  the  following  are  not  multiples  of  4.  Explain  your 
reasoning:  18:  20^  23:  28:  33:  36.  18,  23,  and  33  are  not  divisible  by  4. 

*  5.  Box  A.  We  can  divide  to  find  whether  one  number 
is  a  multiple  of  another  number.  Read  the  terms  which 
may  be  associated  with  division. 

6.  If  the  remainder  is  0,  as  for  48  -4-  8,  then 

a.  the  dividend  may  be  called  a  product  of  the 
divisor  and  the  quotient.  The  dividend  is  also  a  mul¬ 
tiple  of  the  _?§.  and  of  the  _?* * * 6 7 8 9_. 

r  factors 

b.  the  divisor  and  the  quotient  may  be  called 

of  the  dividend. 

Y  es 

7.  Box  B.  Is  the  remainder  greater  than  0?aIs  60  a 
multiple  of  7?  -  We  say,  60  divided  by  7  equals  8  with  a 
remainder  of  _?!. 

8.  A  checking  sentence  for  the  division  shown  in  box  B 
is  60  =  (7  X  8)  +  4.  Is  it  a  true  sentence?  Yes 


r - divisor 

quotient 

8)48  dividend 
48 

R  0*“~  remainder 

7)60 

56  =  (7  X  8) 

R  4 

60  =  (7  X  8)  +  4 


[w] 

Ex.  9-18.  Divide  and  write  a  checking  sentence.  Find  if  each 

checking  sentence  is  a  true  sentence.  see  below  for  checking  sentences. 

S’,  R3  8,  R3  7,  R6  _ 4,  R4  _ 4,R4 

9.  7)59  10.  6)51  11.  8)62  12.  9)40  13.  7)32 

'  7,  R8  ^_4,  R3  _XR4  7.  R2  _2*  R4 

14.  9)71  15.  8)35  16.  7)53  17.  4)30  18.  6)58 


Reteaching.  Set  6. 


4  Extra  Examples.  Set  32. 


50  9.  59  =  (7x8)+  3 

14.  71  =  (9x7)  +  8 


10.  51  =  (6 x 8)  +  3 

15.  35  =  (8x4)  +  3 


11.  62=  (8x7)  +  6 

16.  53  =  (7 x7)  +  4 


12.  40  =  (9 x 4)  +  4 

17.  30  =  (4x7)  +  2 


13.  32  =  (7x4)  +  4 

18.  58  =  (6x9)  +  4 
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Pupil’s  Objectives 

(a)  To  review  the  meanings  of  the  terms — 
multiple,  dividend,  divisor,  quotient,  and  re¬ 
mainder;  (b)  to  gain  practice  in  finding  quotients 
and  remainders  greater  than  zero;  and  (c)  to 
review  the  use  of  the  checking  sentence  for  division 
examples. 

Background 

When  you  count  by  6’s  starting  with  zero,  you 
are  naming  members  of  the  sets  of  multiples  of  6. 
By  the  term  multiple ,  we  mean  whole-number  multiple. 
Thus,  0  is  a  multiple  of  6  since  0X6  =  0. 

Since  the  remainder  is  zero  when  18  is  divided 
by  6,  we  can  state  the  following  related  ideas  about 
6  and  18:  18  is  a  multiple  of  6;  18  is  divisible  by  6; 
6  is  a  factor  of  18. 

Division  in  the  set  of  whole  numbers  is  finding 
the  unknown  factor  when  a  product  and  one  factor 
are  known.  Division  is  the  inverse  or  undoing 
operation  for  multiplication. 

Doing :  6  X  7  =  42  — >■  Undoing :  42  -4-  6  =  7 

The  product  of  any  two  whole-number  factors 
is  always  a  whole  number.  This  is  called  the 
Closure  Property  of  Multiplication. 

The  set  of  whole  numbers,  however,  is  not  closed 
with  respect  to  division.  The  division  operation 
can  be  applied  to  only  selected  ordered  pairs  of 
numbers.  For  the  operation  32  4-  4,  the  result  is 
the  whole  number  8  because  8X4  =  32. 

However,  35-4-4  does  not  represent  a  whole 
number  because  there  is  no  whole  number  which 
when  multiplied  by  4  gives  the  product  35. 

For  35-4-4  we  can,  however,  express  the  idea 
that  for  the  pair  of  numbers  35  and  4,  there  is  a 
unique  pair  of  numbers,  8  and  3,  such  that  35  = 
(4X8)  +  3.  We  call  35  the  dividend,  8  the  quo¬ 
tient,  and  3  the  remainder. 

Pre-Book  Lesson 

•  Show  on  the  board  the  examples,  6X3  =  18 
and  18  -4-  6  =  3.  Discuss  with  pupils  some  of  the 
related  ideas  about  6,  3,  and  18,  such  as: 


a.  6  and  3  are  factors  of  18. 

b.  18  is  a  multiple  of  6  and  3  since  when  18  is 
divided  by  6  or  3  the  remainder  is  0. 

c.  18  is  divisible  by  6  or  3  since  18  is  a  multiple 
of  6  or  3. 

d.  18  4-6  undoes  the  operation  6X3. 

•  Present  some  examples  to  illustrate  the  Closure 
Property  of  Multiplication ,  which  states  that  the  prod¬ 
uct  of  any  two  whole-number  factors  is  always  a 
whole  number. 

Explain  that  the  set  of  whole  numbers  is  not 
closed  with  respect  to  division,  that  only  for  selected 
ordered  pairs  of  numbers  (when  the  dividend  is  a 
multiple  of  the  divisor)  will  the  operation  yield  a 
whole  number.  Illustrate  with  some  examples. 

•  Show  on  the  board  the  example  29  4-  8.  Have 
a  pupil  write  on  the  board  the  division  algorithm 
which  we  associate  with  29  4-  8.  Ask  whether  29 
is  a  multiple  of  8.  Review  the  terms  dividend, 
divisor,  quotient,  and  remainder. 

Indicate  that  we  may  show  the  relationships  in 
the  division  algorithm  by  the  checking  sentence: 

29  =  (8  X  3)  +  5 

The  sentence  itself  is  not  the  check.  The  check 
is  in  finding  out  if  the  sentence  is  a  true  sentence. 

Using  the  Text  Page 

•  Ex.  1 .  You  may  wish  to  have  a  pupil  show  some 
multiples  of  6  on  the  board  with  their  factors. 

24  =  6X4  30  =  6X5  36  =  6x6  42  =  7x6 

•  Ex.  9-18.  Use  as  an  oral  exercise  before 
assigning  as  written  work.  Ask  pupils  to  imagine 
and  describe  the  array  with  the  elements  left  over 
which  would  illustrate  each  division. 

Individualizing  Instruction 

For  more  capable  pupils,  show  on  the  board  Ex.  a-d 
and  ask  them  to  find  the  number  for  n,  then  express 
each  by  2  division  algorithms. 

a.  n  =  (8  X  9)  +  6  c.  n  —  (7  X  5)  +  4 

b.  n  =  (6  X  3)  +  2  d.n  =  (8x7)  +  5 
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Pupil’s  Objectives 

(a)  To  increase  skill  in  selecting  the  correct 
operation  to  use  in  solving  word  problems;  and 
(b)  to  gain  practice  in  interpreting  correctly  the 
quotient  and  the  remainder  when  the  remainder  is 
greater  than  0. 

Background 

Half  of  the  problems  on  page  51  are  solved  by 
division.  In  some  of  the  divisions  the  remainder  is 
greater  than  0,  so  we  do  not  let  the  single  letter  n 
represent  the  unknown  number  in  a  mathematical 
sentence.  For  these  divisions,  we  interpret  the 
number  to  be  divided  as  the  dividend,  the  number 
by  which  we  divide  the  divisor,  and  the  result 
involves  the  quotient  and  remainder. 

Later,  when  work  within  the  set  of  rational  num¬ 
bers  is  covered,  division  of  the  remainder  is  ex¬ 
pressed  by  a  fraction.  Then  the  factors-product 
terminology  is  correct. 

In  Ex.  A  below,  72  is  a  product,  8  is  the  known 
factor,  and  9  is  the  unknown  factor.  If  we  are 
working  within  the  set  of  whole  numbers  only, 
Ex.  B  below  does  not  have  a  solution;  but  in  the 
set  of  rational  numbers,  n  —  9f. 

A  B  C  _ 9 

n  =  72  -7-  8  w  =  75  -5-  8  8)75 

n  =  9  n  =  9§  72 

3 

In  Ex.  2-7  of  the  text,  the  emphasis  should  be 
placed  upon  the  interpretation  of  the  quotient  and 
the  remainder.  When  pupils  do  the  work  to  obtain 
the  answers  for  division  examples,  they  should  be 
guided  to  use  the  division  algorithm  as  in  Ex.  C 
above  and  then  write  the  checking  sentence, 
75  =  (8  X  9)  +  3. 

Pupils  may  find  it  difficult  to  realize  why  the 
sentence  in  Ex.  B  is  not  acceptable.  You  will  need 
to  help  them  to  see  that  since  n  —  9§,  it  does  not 
represent  a  unique  whole  number.  Point  out  that  any 
whole  number  can  be  expressed  as  the  product  of 
two  whole  numbers  plus  some  remainder  (0  or 
greater). 


Pre-Book  Lesson 

•  Show  on  the  board  the  following  problems. 

1 .  How  many  sheets  of  paper  are  needed  by  the 
children  in  a  row  containing  7  children  if  each 
pupil  is  to  have  6  sheets  of  paper? 

2.  If  you  have  63  books,  to  how  many  rooms  in 
the  school  can  you  give  9  books  each? 

3.  If  you  have  75  books,  to  how  many  rooms  can 
you  give  8  books  each?  Will  you  have  any  books 
left  over?  How  many? 

For  problem  1,  have  pupils  identify  the  factors 
and  tell  how  to  find  the  product. 

For  problem  2,  ask  whether  63  is  a  multiple  of 
9,  so  that  we  may  call  9  a  known  factor  of  the 
product  63.  Explain  that  we  may  therefore  write 
the  sentence,  63  -5-  9  =  n. 

For  problem  3,  ask  whether  75  is  a  multiple  of  8. 
Since  it  is  not,  explain  that  we  need  to  find  a 
quotient  and  there  will  be  a  remainder  greater  than 
0.  On  the  board,  show  the  division  algorithm. 

Ask  for  the  greatest  multiple  of  8  that  can  be 
subtracted  from  75.  Ask  whether  the  divisor  8  is 
a  factor  of  72.  Since  it  is,  we  may  write  72  -h  8  =  n 
where  n  is  the  whole  number  9;  but  we  do  not 
write  75  -T-  8  =  n. 

•  Explain  that  for  word  problems  requiring  the 
use  of  division,  we  do  the  computation  first  to 
determine  whether  we  may  write  a  mathematical 
sentence. 

Using  the  Text  Page 

Select  different  pupils  to  read  each  problem. 
Have  pupils  tell  what  the  appropriate  operation  - 
would  be  for  each  problem  and  explain  why  in 
terms  of  factors  and  a  product  or  in  terms  of  a 
dividend  and  a  divisor. 

Individualizing  Instruction 

•  Slower  learners  may  need  individual  help  with 
the  division  algorithms  and  the  checking  sentences 
for  Ex.  2-7. 

•  More  capable  pupils  may  formulate  word  prob¬ 
lems  requiring  multiplication  or  division  for  solution. 
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A.,  S.,  M.,  or  D. 

Resurvey  [O] 

Tell  the  operation  you  would  use  to  find 
the  answer  for  each  of  Ex.  1-10.  Explain 
your  reasoning. 

1.  George  bought  6  dozen  tomato 

plants.  He  bought  _?72plantS.  Multiplication 

2.  If  George  plants  them  in  rows  with 
8  plants  in  each  row,  he  can  plant  _?? 

TOWS.  Division 

3.  Tom  has  45  postcards.  If  he  makes  7  rows  of  cards  each 
containing  the  same  number  of  cards,  each  row  will  contain  _  ?  & 
cards,  and  he  will  have  _?  3  cards  left.  Division 

4.  If  Tom  places  9  cards  in  a  row,  he  can  make  _?§  rows  of 
cards  with  no  cards  left.  Division 

5.  A  class  had  60  tickets  to  sell  for  the  school  concert.  If  7 
children  agree  to  sell  the  tickets,  each  will  have  _?8  tickets  to 
sell,  and  there  will  be  _? ileft.  Division 

6.  If  9  children  sell  tickets,  each  will  have  _?6  tickets  to  sell, 
and  there  will  be  _  ?  6  left. 

7.  If  10  children  sell  tickets,  each  will  have  _?i  tickets  to 
sell,  and  there  will  be  _ ?  o left.  Division 

8.  One  week  Fred  worked  6  hr.  a  day  for  5  days.  That  week 
he  worked  _?30hr.  Multiplication 

9.  Another  week  Fred  only  worked  three  days;  8  hr.  on 
Monday,  7  hr.  on  Wednesday,  and  9  hr.  on  Friday.  That  week 
he  worked  _?24hr.  Addition 

10.  Betty  had  2  sheets  of  colored  paper  left  after  she  had 
given  6  sheets  to  each  of  8  children.  Betty  had  _?50  sheets  of 

paper  at  first.  Multiplication  and  addition 

[W] 

Do  the  work  to  answer  each  of  Ex.  1-10. 
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*  Make  certain  pupils  differentiate  between  the  role  of  zero  in  addition  and  multiplication. 

Thinking  about  Properties  of  Multiplication 

Res urvey  and  extension  [O] 

1.  Boxes  A  and  B  show  two  arrays  each  containing  _?a 
x’s.  Is  this  a  true  sentence?  3  X  6  =  6  X  3  Yes 

2.  On  the  board,  draw  3  pairs  of  arrays  and  write  examples 
showing  that  the  order  of  two  factors  may  be  changed  without 
changing  the  product.  These  arrays  and  examples  illustrate 
the  Commutative  Property  of  Multiplication.  Answers  wi  II  vary. 

3.  Boxes  C  and  D.  Explain  each  example  and  give  the 
number  for  n.  Is  (4  X  2)  X  5  =  4  X  (2  X  5)  a  true 
sentence?  Yes 

4.  At  the  board,  work  each  of  Ex.  a-b  twice.  Each 
time  group,  or  associate,  the  factors  a  different  way  by 
using  parentheses  as  in  boxes  C  and  D. 

a.  n  =  4  X  5  X  3"::i<.5s’,3)  b.  n  =  3  X  7  \,4 

=  60  —60  See  below. 

5.  Does  the  wa^  in  which  factors  are  associated 
change  the  product?  AThe  examples  in  boxes  C  and  D 
illustrate  the  Associative  Property  of  Multiplication. 

See  box  E. 

6.  Box  E.  Tell  the  number  for  n  for  each  sentence^ 
*  7.  Give  three  examples  to  illustrate  that  for  two 

Sample  answers: 

factors,  if  one  factor  is  zero,  the  product  is  zero.  * '  *t°=8 

1Zx0=0 

8.  Give  three  examples  to  illustrate  that  if  one  factor 

Sample  answers: 

is  1,  the  product  is  the  other  factor.  *?= f6 

1x20  =  20 

The  examples  for  Ex.  8  illustrate  that  the  identity 
element  for  multiplication  is  the  number  1. 

Lw] 

Ex.  9-17.  Find  the  number  for  n. 


D 


n  =  (4  X  2)  X  5 

=  8X5 
;>  40 


n  =  4  X  (2  X  5) 
=  4  X  10 

2  40 


E 


14  X  0  =  n  o 
0  X  14  =  n  0 
25  X  1  =  n  25 
1  X  25  =  n  25 
18  18  =  hi 

18  -4-  1  =  n  18 


X  X  X  X  X  X 
X  X  X  X  X  X 
X  X  X  X  X  X 


B 


XXX 

XXX 

XXX 

XXX 

XXX 

XXX 


9.  n  =  2  X  6  X  560  12.  14  X  n  =  24  X  14  24  15.  n  =  12  X  5  X  4  240 

10.  n  =  3  X  8  X  5^°13.  n  X  6  X  9  =  6  X  10  X  9  io  16.  250  X  3  X  4  =  «3,ooo 

11.  n  =  7  X  5  X  4a°14.  12  X  10  X  3  =  n  360  17.  n  =  63  X  (14  -  13)63 


4  Extra  Examples.  Set  33. 

n=(3  x  7)  x  4  n-3*  (7i4) 

=  21x4  =3x28 

=  84  =84 
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Pupil’s  Objectives 

(a)  To  review  the  ideas  of  and  learn  the  names 
for  the  Commutative  and  Associative  Properties  of 
Multiplication;  (b)  to  review  the  idea  that  the 
number  1  is  the  identity  element  for  multiplication; 
and  (c)  to  review  the  idea  that  the  product  of  any 
number  and  0  is  0. 

Background 

While  pupils  may  understand  that  when  multi¬ 
plying  two  whole  numbers  the  order  of  the  factors 
may  be  changed  without  affecting  the  product, 
they  may  not  know  that  this  is  called  the  Commuta¬ 
tive  Property.  In  general,  if  a  and  b  are  any  whole 
numbers,  then  a  X  b  =  b  X  a. 

The  fact  that  multiplication  is  a  binary  operation 
makes  necessary  the  use  of  the  Associative  Property 
when  three  or  more  factors  are  to  be  multiplied. 
We  may  multiply  any  two  of  the  factors  first  before 
multiplying  by  another  factor,  and  the  product  will 
not  be  affected.  In  general,  if  a ,  b,  and  c  are  any 
whole  numbers,  then  (a  X  b)  X  c  =  a  X  (b  X  c) . 

The  identity  element  for  multiplication  is  the  number 
1,  since  when  1  is  a  factor  the  product  is  equal  to 
the  other  factor.  In  general,  for  any  whole  number 
h,  n  X  1  =  n. 

The  number  0  has  a  special  role  in  multipli¬ 
cation.  When  0  is  a  factor,  the  product  is  0.  In 
general,  for  any  whole  number  n,  n  X  0  =  0. 

Pre-Book  Lesson 

•  Present  an  egg  carton  and  hold  it  so  that  it 
shows  2  rows  of  6  spaces  each.  Ask  a  pupil  to 
describe  the  array  illustrated  and  write  the  mathe¬ 
matical  sentence  associated  with  the  array  on  the 
board.  [2X6  =  12]  Turn  the  carton  so  that  it 
shows  6  rows  of  2  spaces  each.  Have  the  array 
described  and  the  multiplication  sentence  written 
on  the  board.  [6  X  2  =  12]  Ask  what  property  of 
multiplication  you  illustrated  by  turning  the  carton. 
[Commutative] 

•  Present  a  set  of  24  one-inch  cubes.  *  Ask  a 
pupil  to  use  some  of  the  cubical  blocks  to  represent 

*See  1 3,  page  xix. 


a  3-by-2  array  on  a  tray.  Next  have  him  use  the 
other  blocks  to  pile  up  4  tiers,  each  showing  a 
3-by-2  array.  Write  on  the  board  the  sentence 
4  X  (3  X  2)  =  24. 

Repeat  the  above  activity,  having  a  pupil  start 
with  a  4-by-3  array  and  then  complete  2  tiers,  each 
showing  a  4-by-3  array.  Write  the  sentence  (4  X  3) 
X  2  =  24. 

Guide  pupils  to  generalize  that  this  activity  illus¬ 
trates  the  Associative  Property  of  Multiplication. 

Using  the  Text  Page 

Following  the  discussion  of  Ex.  1  and  2,  point 
out  that  the  Commutative  Property  of  Multipli¬ 
cation  makes  it  easier  to  learn  the  facts  since  it  is 
not  necessary  to  study  separately  a  fact  such  as 
9  X  7  =  63  if  they  know  that  7  X  9  =  63. 

Individualizing  Instruction 

•  Help  all  pupils  to  see  that  computational  diffi¬ 
culties  may  be  reduced  in  some  examples  by  the 
way  the  factors  are  associated.  Show  Ex.  a-d  on  the 
board  and  have  them  solved. 

a.  n=  (2  X  5)  X  7  b.  n  =  (5  X  6)  X  9 
c.  n  =  6  X  (8  X  5)  d.  n  =  (2  X  25)  X  9 

Next,  have  each  example  solved  again  by  associat¬ 
ing  the  factors  differently.  It  will  be  evident  that 
the  parentheses  are  placed  in  such  a  way  that  the 
computation  may  be  done  mentally  by  many  pupils. 

•  For  slower  learners ,  present  the  more  difficult 
part  of  a  multiplication  chart  and  provide  practice 
on  sets  of  facts*  such  as: 


72 

72 

72 

72 


8X9 

9X8 

8  =  9 

9  =  8 


M. 

6 

7 

8 

9 

6 

36 

42 

48 

54 

7 

42 

49 

56 

63 

8 

48 

56 

64 

72 

9 

54 

63 

72 

81 

•  Ask  more  capable  pupils  to  formulate  word  prob¬ 
lems  which  involve  three  factors. 

*See  8B,  page  xix. 
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Pupil’s  Objectives 

^a)  To  review  the  idea  of  and  learn  the  mathe¬ 
matical  name  for  the  Distributive  Property  of 
Multiplication  over  Addition;  and  (b)  to  gam 
practice  in  using  the  Distributive  Property. 

Background 

The  Distributive  Property  of  Multiplication  over 
Addition  provides  a  connection  between  the  opera¬ 
tions  of  addition  and  multiplication.  A  product 
such  as  7  X  9  may  be  found  as  illustrated  in  the 
boxes  below. 


A 

B 

n  =  l  X  9 

n  =  7  X  9 

=  7  X  (3  +  6) 

=  (5  +  2)  X  9 

=  (7  X  3)  +  (7  X  6) 

=  (5  X  9)  +  (2  X  9) 

=  21+42 

=  4'5  +  18 

n  =  63 

n  =  63 

The  thinking  involved  is  summarized  by  the  se¬ 
quence  of  mathematical  sentences  in  box  A  in 
which  the  distribution  is  from  left  to  right.  We  may 
also  distribute  from  right  to  left  as  shown  in  box  B. 

In  general,  if  a,  b,  and  c  are  any  whole  numbers, 
then  a  X  (b  +  c)  =  (a  X  b)  +  (a  X  c) . 

Multiplication  distributes  over  subtraction  also. 
In  general,  if  a,  b,  and  c  are  whole  numbers,  and 
if  b  >  c,  then  a  X  {b  —  c)  =  (a  X  b)  —  (a  X  c). 

Pre-Book  Lesson 


Show  on  the  board  a  6-by-9  dot  array  as  illus¬ 
trated  in  box  C  and  ask  a  pupil  to  describe  it. 
Write  the  sentence  n  =  6X9. 


C 

9 

D 

5 

4 

6 

6 

Ask  pupils  to  rename  9  as  the  sum  of  two  addends. 
When  5  +  4  is  given,  separate  the  6-by-9  array  by 


a  dashed  vertical  line  into  a  6-by-5  and  a  6-by-4 
array  (box  D).  Write  the  sentence  n  —  6  X  (5  +  4). 

To  identify  the  portion  of  the  large  array  you  are 
considering,  hold  a  piece  of  colored  acetate  over 
the  6-by-5  array  and  ask  the  number  of  elements 
it  contains. 

Move  the  acetate  to  cover  the  6-by-4  array  and 
ask  the  number  of  elements  it  contains.  Ask  the 
sum  of  30  and  24.  Ask  whether  54  is  the  number 
of  elements  in  the  6-by-9  array.  As  each  of  the 
above  questions  are  answered,  show  the  thinking  in¬ 
volved  by  solving  n  =  6  X  (5  +  4) . 

Erase  the  dashed  vertical  line  from  the  array  and 
leave  on  the  board  the  original  6-by-9  array.  Ask 
pupils  to  rename  6  as  the  sum  of  two  addends. 
When  3  +  3  is  given,  separate  the  6-by-9  array  by 
a  dashed  horizontal  line  into  two  3-by-9  arrays. 
Then  use  the  same  procedure  as  above  to  describe  the 
array  and  the  mathematical  sentence  it  illustrates. 

Using  the  Text  Page 

Ex.  1 .  Show  on  the  board  an  8-by-7  array  com¬ 
posed  of  X’s  and  ask  a  pupil  to  describe  it.  Also 
write  the  sentence  n  =  8  X  7.  Then  have  pupils 
refer  to  box  A  in  the  text  and  imagine  it  represents 
two  parts  of  the  8-by-7  array. 

Individualizing  Instruction 

•  For  slower  learners ,  provide  duplicated  copies 
of  arrays  separated  by  a  colored  line  into  two 
smaller  arrays  as  shown  below. 


Ask  pupils  to  describe  the  entire  array  and  the  2 
smaller  arrays  into  which  it  has  been  separated, 
then  to  write  sentences  to  indicate  how  to  find  the 
number  of  elements  in  the  large  array. 

•  For  more  capable  pupils ,  provide  assistance  in 
working  Ex.  a-b  below  in  which  multiplication  is 
distributed  over  the  difference  of  2  numbers. 

a.  n  =  7X19  b.  n  =  4  X  28 

=  7  X  (20  -  1)  =  4  X  (30  -  2) 
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Emphasize  that  the  distributive  property  enables  us  to  use  facts  we  know  to  discover 
products  for  facts  we  do  not  know. 


The  Distributive  Property 


Resurvey  and  extension  [O] 

1.  Box  A.  Think  of  the  two  arrays  as  just  one  array. 
What  is  the  number  of  rows  in  the  array?  8 The  number 
of  columns  in  the  array  can  be  thought  of  as  5  +  _?2. 
The  total  number  of  x’s  in  the  array  may  be  expressed  by 
the  product  expression  8  X  (5  +  2). 


2.  Considering  the  two  arrays^  what  is  the  number  of 
x’s  in  the  left  array?  (8x5=  _?_)  What  is  the  number 
of  x’s  in  the  right  array?  (8  X  2  =  _? _)  The  total  num¬ 
ber  of  x’s  in  both  arrays  is  (8  X  _?_)  +  (8  X  -?-)• 


A 

5  2 

X  X  X  X  X  XX 

X  X  X  X  X  XX 

X  X  X  X  X  XX 

8 

X  X  X  X  X  XX 

X  X  X  X  X  XX 

X  X  X  X  X  XX 

X  X  X  X  X  XX 

X  X  X  X  X  XX 

3.  From  Ex.  1  and  2,  two  product  expressions  for 
the  total  number  of  x’s  in  the  array  are  8  X  (5  +  2) 
and  (8  X  5)  +  (8  X  2).  Why  can  we  write 

8  X  (5  +  2)  =  (8  X  5)  +,  (8  X  2)? 

Both  expressions  name  the  number  of  x’s  in  the  array. 

4.  Box  B.  Explain  each  step  of  the  work. 

5.  On  the  board,  show  how  a  6-by-7  array  can  be 

thought  of  as  two  3-by-7  arrays,  v Then  explain  the 
work  in  box  C  to  find  6x7.  44  : : : : : 

The  examples  in  boxes  B  and  C  illustrate  the 
Distributive  Property  of  Multiplication  over  Addition. 
We  shall  shorten  the  name,  and  call  it  the  Distributive 
Property. 

*  Ex.  6-14.  Copy  and  complete  as  in  boxes  B  and  C. 


6. 

n  = 

7 

X  7 

9. 

n  = 

7 

X 

6 

12. 

,  n  = 

6X8 

49  = 

7 

X  (4  +  3) 

42  = 

(5 

5  +  5)  X  6 

48  = 

(4  +  2) 

X 

8 

7. 

n  = 

9 

X  12 

10. 

n  = 

8 

X 

9 

13, 

.  n  = 

5X25 

108  = 

9 

X  (10  +  2) 

72  = 

8 

X 

(5  +  4) 

125  = 

5  X  (20 

+ 

5) 

8. 

n  = 

3 

X  21 

11. 

n  = 

8 

X 

15 

14, 

.  n  = 

6X32 

81  = 

3 

X  (20  +  7) 

i 

120  = 

8 

X 

(10  +  5) 

192  = 

6  X  (30 

+ 

2) 

♦ 

Extra 

Examples. 

Set 

34. 

B 

n  =  8X7 
=  8  X  (5  +  2) 

=  (8  X  5)  +  (8  X  2) 
=  40+16 
n  =  56 


C 

n  —  6X7 
=  (3  +  3)  X  7 
=  (3  X  7)  +  (3  X  7) 
=  21+21 
w  =  42 


[w] 
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*  Stress  the  fact  that  lero  may  be  a  dividend  but  it  can  not  be  a  divisor. 

Using  Properties  of  Multiplication 

[O] 

Ex.  1-6.  Give  the  answers  and  explain  your  thinking. 

1.  Multiply  9  by  5?^  Now  divide  this  product  by  5.9 

2.  Divide  56  by  8. 7  Now  multiply  this  quotient  by  8.  $6 

3.  n  =  (8  X  9)  4-  8  9  5.  n  =  (7  X  50)  4-  7  50 

4.  n  =  (9  X  42)  4-  9  42  6.  n  =  (120  4-  6)  X  6120 

7.  In  which  of  Ex.  1-6  did  you  “undo” 

a.  multiplication  by  7  with  division  by  7?  ix,s 

b.  division  by  6  with  multiplication  by  6? 

8.  How  is  the  idea  of  undoing  used  in  box  A?  (224  *7)  *7  The 

multiplication  is  used  as  a  cheek  tor  the  division. 

There  is  one  whole  number  which  is  never  a  divisor.  This 
number  is  zero.  But  0  can  be  a  dividend. 

9.  If  you  have  0  apples,  how  many  apples  can  you 
give  to  each  of  3  children  ?0  8  children  ?o  15  children  ?o 

*  10.  Box  B.  What  is  the  result  when  zero  is  divided  by 
any  number  other  than  zero?  0 

11.  Box  C.  Give  the  number  for  n  for  each  ofte.b°a*-cT.  A 


a.  19  4-  19  =  n  \ 

b.  0  4-  7  =  «o 

c.  24  4-  1  =  n  24 

d.  0  4-  23  =  n  0 


A  32 
7)224 

Multiply 

32 

_7 

224 


0  4-8  =  0 
0  ^  15  =  0 

0 

9)0 


Ex.  12-19.  Write  T  or  F  without  computing. 


[w] 


12.  7  X  90  =  90  X  7  t 

13.  (4  X  8)  X  0  =  32  F 

14.  (8  X  7)  4-  7  =  8  T 

15.  35  X  0  >  35  X  1  F 


16.  6  X  8  =  (6  X  5)  +  (6  X  3)t 

17.  5  X  8  =  5  X  (4  +  4)  t 

18.  4  X  7  =  (2  X  7)  +  (2  X  7)  t 

19.  (63  4-  9)  X  9  =  63  T 


Ex.  20-23.  Find  the  number  for  n  without  computing. 


20.  If  425  X  62  =  26,350,  then  62  X  425  =  n.  26,350 


21.  If  476  4-  14  =  34,  then  34  X  14  =  n.  476 


22.  If  (10  X  5)  +  (2  X  5)  =  60,  then  12  X  5  =  n.  60 

23.  If  (9  X  6)  +  (9  X  2)  =  72,  then  9  X  8  =  n.  n 
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Pupil’s  Objectives 

(a)  To  review  the  idea  that  the  inverse  of  multi¬ 
plication  by  a  counting  number  is  division  by  the 
same  number  and  that  the  inverse  of  division  by 
any  counting  number  is  multiplication  by  the  same 
number;  (b)  to  learn  that  the  number  0  may  be  a 
dividend  but  not  a  divisor;  and  (c)  to  review  the 
properties  of  multiplication. 


^3^  z"3'"^ 

0  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15 

Doing  operation :  5  X  3  —  1 5 
Fig.  1 

^3-z  ^3^  >^3^\  ^3-x  z^3^ 

•9 — 9  9  9  9  9 — 9  9m - 9-  9  • — 9-^9  9 — •— * - 9~ 

0  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15 

Undoing  operation:  15  -h  3  =  5 
Fig.  2 


Background 

For  the  operation  of  division,  special  attention 
must  be  given  to  the  number  0.  In  the  sentence 
0  -r  3  =  72,  we  think  of  the  corresponding  multipli¬ 
cation  sentence,  3  X  n  =  0.  One  factor  must  be 
zero  if  the  product  is  zero,  therefore  0  -5-  3  =  0. 
Also,  0-5-15  =  0;  0  -5-  25  =  0.  Zero  divided  by 
any  counting  number  is  zero. 

Zero  is  the  only  whole  number  that  is  divisible 
by  every  counting  number.  However,  division  of 
a  counting  number  by  zero  is  not  allowed.  If  we 
try  to  divide  as  in  3-^0  —  n  and  consider  the 
corresponding  multiplication  sentence  n  X  0  =  3,  it 
is  evident  that  there  is  no  factor,  n,  which  can  be 
multiplied  by  0  to  give  a  product  3. 

If  we  consider  the  special  case  0  -5-  0  =  n  and 
think  0  X  n  —  0,  we  see  that  n  could  be  any  whole 
number.  Therefore,  0  -5-  0  is  not  defined,  since  it 
does  not  name  a  unique  number. 

Pre-Book  Lesson 

•  Ask  pupils  to  dramatize  actions  which  may  be 
considered  doing  and  undoing  actions  such  as: 

(a)  taking  3  steps  to  the  right  and  then  taking  3 
steps  to  the  left  to  return  to  the  starting  point; 

(b)  closing  a  door,  then  opening  it; 

(c)  laying  down  a  pencil,  then  picking  it  up; 

(d)  putting  on  gloves,  then  taking  them  off. 

•  Ask  a  pupil  to  represent  the  product  expres¬ 
sion  5  X  3  on  a  number  line  by  moving  3  spaces  to 
the  right  5  times.  (Fig.  1)  Think  of  the  multi¬ 
plication  of  3  by  5  as  a  doing  operation. 


Ask  another  pupil  to  represent  the  undoing 
operation  on  a  number  line  by  starting  at  15  and 
moving  3  spaces  to  the  left  5  times.  (Fig.  2)  Help 
pupils  to  see  that  if  5  moves  to  the  right  of  3  spaces 
each  takes  us  to  15,  then  starting  at  15,  5  moves  to 
the  left  of  3  spaces  each  will  return  us  to  0. 

On  the  board  write  (5  X  3)  -5-  3  =  5. 

Using  the  Text  Page 

•  Ex.  1-8.  After  the  discussion  ask  pupils  to 
write  on  the  board  other  illustrations  of  the  inverse 
of  an  operation,  using  addition  and  subtraction 
for  some  examples  and  multiplication  and  division 
for  others  as  illustrated  by  Ex.  a— c. 

a.  9X61  =  549  b.  75+  89  =  164  c.  300  -  120  =  180 

549  -5-  9  =  61  164  -  89  =  75  180+  120=  300 

•  Ex.  12-23.  You  may  wish  to  use  these  examples 
as  an  oral  exercise.  Ask  pupils  to  name  the  property 
they  used  in  thinking  about  each  one. 

Individualizing  Instruction 

•  Direct  more  capable  pupils  to  formulate  two 
true  mathematical  sentences  to  illustrate  each  of 
the  following  properties  of  multiplication: 

Commutative  Associative 

Distributive  Identity  element 

•  Do  not  expect  that  all  of  your  slower  learners 
will  be  able  to  name  the  property  to  be  used  in 
working  Ex.  12-23.  Assist  them  to  grasp  the  idea 
and  use  it  without  naming  the  property. 
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Pupil's  Objectives 

(a)  To  review  the  meaning  of  a  prime  number 
and  of  a  composite  number;  and  (b)  to  gain 
practice  in  expressing  numbers  in  factored  form. 

Background 

A  prime  number  is  a  counting  number  greater 
than  1  that  has  only  itself  and  1  as  factors.  Some 
primes  are  2,  3,  5,  7,  11,  and  13. 

Counting  numbers  greater  than  1  that  are  not 
prime  numbers  are  called  composite  numbers.  They 
have  more  than  two  factors.  Some  composite 
numbers  are  4,  6,  8,  9,  10,  and  12. 

Every  counting  number  greater  than  1 ,  composite 
or  prime,  has  itself  and  the  number  1  as  factors. 

A  whole  number,  when  expressed  as  a  product  of 
factors,  is  said  to  be  expressed  in  factored  form. 

Pupils  need  a  clear  understanding  of  the  terms 
factor  and  multiple  for  success  in  work  with  prime 
numbers.  In  this  chapter,  factor  is  used  to  mean  a 
whole  number.  We  obtain  the  multiples  of 
any  counting  number  if  we  multiply  it  by  0,  1,  2, 
3,  4,  and  so  on.  Thus  the  set  of  multiples  of  any 
counting  number  is  an  infinite  set. 

Pre-Book  Lesson 

•  Ask  pupils  to  give  definitions  and  illustrations 
of  the  following  sets  of  numbers:  counting  numbers, 
whole  numbers,  even  numbers,  and  odd  numbers. 
Emphasize  the  idea  that  each  is  an  infinite  set. 

•  Ask  a  pupil  to  list  on  the  board  in  a  column 
as  partly  shown  below  the  multiples  of  3  from  0  to  30. 
In  the  next  column,  list  the  multiples  of  6  from  0 
to  60.  Ask  whether  every  multiple  of  6  is  also  a 
multiple  of  3  and  why.  Repeat  this  activity  for 
multiples  of  4  and  8;  of  5  and  10. 


Multiples  of 

3 

6 

4 

8 

5 

10 

0 

0 

0 

0 

0 

0 

3 

6 

4 

8 

5 

10 

6 

12 

8 

16 

10 

20 
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•  Ask  pupils  to  give  a  product  expression  with 
two  factors  for  32;  48;  35;  56;  54;  and  so  on. 

Using  the  Text  Page 

•  Ex.  1 .  Emphasize  to  pupils  that  the  term 
divisible  means  that  a  whole  number  can  be  divided 
by  a  counting  number  to  obtain  a  counting  number 
quotient  and  remainder  0.  35  is  divisible  by  7, 
but  37  is  not  divisible  by  7. 

•  Ex.  3-5.  Guide  pupils  to  write  pairs  of  factors 
for  the  number  by  systematically  testing  it  for  di¬ 
visibility  by  2,  3,  4,  5,  and  so  on. 

Individualizing  Instruction 

•  For  slower  learners ,  use  sets  of  3,  7,  and  11 
cutouts*  to  demonstrate  that  the  array  associated 
with  the  factors  of  each  of  these  numbers  has  one 
thing  in  common:  there  can  be  only  1  row  or 
1  column  of  elements.  Contrast  these  arrays  with 
arrays  for  numbers  such  as  8,  12,  and  15.  This 
visualization  emphasizes  the  difference  between  a 
prime  and  a  composite  number. 

•  All  pupils  may  enjoy  using  the  sieve  of  Era¬ 
tosthenes  to  determine  the  prime  numbers  between  1 
and  50.  It  is  constructed  by  crossing  out  the 
numerals  for  the  numbers  that  are  not  prime. 


X 

2 

3 

5 

/ 

7 

X 

/ 

X 

11 

X 

13 

X 

X 

17 

X 

19 

X 

X 

X 

23 

X 

X 

X 

X 

X 

29 

X 

31 

X 

X 

X 

X 

X 

37 

X 

X 

X 

41 

X 

43 

X 

X 

47 

X 

yf 

X 

The  number  1  is  not  a  prime,  so  it  is  crossed  out; 
2  is  prime  but  multiples  of  2  are  crossed  out  because 
they  are  not  prime;  3  is  prime  but  multiples  of  3 
are  crossed  out.  Four  is  crossed  out  because  it  is  a 
multiple  of  2  so  the  next  number  that  is  prime  is  5. 
Cross  out  the  numerals  for  the  multiples  of  5.  After 
you  have  considered  all  the  numbers  through  50, 
the  numerals  not  crossed  out  name  the  prime 
numbers  less  than  50. 

*See  9,  page  xix. 


*  T wo  i  s  the  only  even  number  that  is  a  prime. 


Finding  the  Factors  of  a  Number 

Re  survey;  prime  and  composite  numbers  [O] 

1.  Box  A.  From  the  remainder  tell  whether  37  is  or  is  not  a 
multiple  of  7.  We  express  the  same  relationship  between  7 
and  37  when  we  say,  7  is  not  a  factor  of  37.  Is  5  a  factor 
of  37?  No 

Yes  Yes 

2.  Is  1  a  factor  of  37 ?A  Is  37  a  factor  of  37?  Is  there  a  number 
other  than  1  and  37  which  is  a  factor  of  37?  No 

3.  Box  B.  Read  the  pairs  of  factors  of  30.  If  there  are  no 
other  pairs,  list  within  braces  the  set  of  factors  of  30.{  1.2.3.5.6.10.15.30} 

4.  Show  all  the  pairs  of  factors  whose  product  is 43*6 ^  A  Then 
list  the  set  of  factors  of  36.  Should  you  list  6  twice?  no 

5.  On  the  board,  list  the  set  of  factors  of  each  counting 


_5 
7)37 
35 
R  2 


B 

30  =  1  X  30 
=  2X  15 
=  3X  10 
=  5X6 


number  less  than  14?,€Which  of  the  numbers  have  only  two  fac- 

2 , 3J5 ,711,13 

tors?ATell  the  factors  of  those  numbers.  See  ast. 

*  6.  Counting  numbers  greater  than  1  which  have  exactly  two 
factors  are  called  prime  numbers ,  or  primes.  Name  the  prime 

numbers  less  than  30.  2, 3, 5, 7, 11, 13,  17,  19.  23,  29 

7.  Counting  numbers  greater  than  1  which  have  more  than 
two  factors  are  called  composite  numbers.  List  the  set  of  factors 
of  each  composite  number  between  19  and  31.  m^1'2'4'5’10,20^  2^1'3'7-21^'22^1'2’11’22 


1: 

2: 

3: 

4: 

5: 

6: 

7: 

8: 

9: 

10: 

11: 

12: 

13: 


if  . 

1,2} 

1,3! 

1.2,4} 

'.si 

1.2, 3,6} 

I,7! 

1,2,4.81 

1.3.9} 

1,2,5,10! 

1,11! 

1,2,3  4,6,12! 
1,13! 


l:{l,3  7,2l};  22:{l  2,11,22}; 

u  ^;{i,2,3,4,6,8,12,24{;  25- { 1 ,5,25 !;  26:  { 1,2,13,26b 
27:  { 1,3,9,27};  28: {  1 ,2, 4, 7,1 4,28};  30:  { 1 ,2, 3,5,6,10, 15,3o} 

Note  that  1  is  neither  a  prime  nor  a  composite  number. 


[W] 

Ex.  8-13.  Express  each  number  as  a  product  of  as  many  dif¬ 
ferent  pairs  of  factors  as  possible.  Then  list  the  set  of  factors 
of  each. 

il,2,3,6,9,18}  {l,5//,35}  {l,2,6,7,21,42}  {l,3,5,9,15,45}  {1,2,3,4,6,8,12,16,24,48} 

8.  18  9.  35  10.  42  11.  45  12.  48  13.  50v 

See  below-  {  1,  2,  5,  10,  25,  50 } 

14.  List  all  the  prime  numbers  that  are  shown  in  box  C. v 

See  box  C. 

15.  What  number  is  a  factor  of  every  whole  number?  1 

61,67 

16.  Name  two  prime  numbers  between  60  and  70.  aHow  many 
primes  are  there  between  70  and  80? 3 Name  them.  71,73,79 

8.  =  1  x18  9.  =1  x35  10. =  1  x42  11. =  1  x45  12.  =1  x48  13.=lx50 

=  2x9  =5x7  =2x21  =3x15  =2x24  =2x25 

=  3x6  =6x7  =5x9  =3x16  =5x10 

=  4  x  12 
=  6x8 


c® 

@ 

34 

49 

38 

51 

39 

54 

(44) 

56 

© 

57 

44 

© 

55 


Although  lisa  factor  of  every  whole  number,  we  do  not  use  it  on  a  factor  tree. 

Products  of  Prime  Factors 


30 

/  \ 

2  X  15  (l) 

2X  3  X  5  (2) 


B 


60 

e^x  io  (i) 
/\  /\r 
2  x  3  X  2  x  5  (2) 


60 

/  \ 

2  X  30 

/  /  \ 

/2  X/5  X/\ 

2  X  5  X  2  X  3 


(1) 

(2) 

(3) 


D 


180 
/  \ 

2  X  90 

/  /  \ 

2  X  2  X  45 
/  /  /  \ 

2  X  2  X  3x  15 
/  /  /  /  V 

2  X  2  X  3  X  3  X  5 


Extension  [O] 

*1.  Box  A  shows  a  factor  tree  for  30.  The 
factors  named  in  the  final  product  expression 
should  be  primes. 

a.  In  (1),  30  is  expressed  as  2  X  15.  Is  2 

Y 

a  prime  ?A°ls  15  a  prime?  No 

b.  In  (2),  the  factor  2  is  shown  again  and 
15  is  expressed  as  3  X  -?-.  Is  it  true  that 
30  =  2  X  3  X  5?A*\re  2,  3,  and  5  all  primes  ?y 


es 


6  x 


3* 


Box  B.  What  factors  of  60  are  shown  in 


(l)?AIn  (2),  what  prime  factors  are  shown  for  6?2X3 
for  l(??AExpress  60  as  a  product  of  primes.2x 3X2X5 


** 


6. 


330 
2 ' 165 
2*3  x  55 
•x  3x  5^1 1 


3.  Box  C.  Explain  the  steps.  Is  the  order  of 
primes  different  than  in  box  B?  Yes 

4.  On  the  board,  show  two  other  factor  trees 
for  60.  Did  you  find  the  same  primes  as  in  boxes 
B  and  C?A*Is  the  order  of  the  primes  different?  Yes 

5.  Box  D.  We  divided  by  2  to  find  how  many 
times  2  was  a  factor.  Next  we  divided  by  3  to  find 
how  many  times  3  was  a  factor.  Are  all  the  factors 
shown  in  the  bottom  expression  prime?  Yes 

See  I®  ft, 

6.  On  the  board,  make  a  factor  tree  for  330a  After  dividing 
by  2  and  then  3,  what  is  the  next  prime  to  use  as  a  divisor  ?5 

[w] 

Ex.  7-13.  Express  each  number  as  a  product  of  primes. 
Make  factor  trees  if  you  need  them. 

2  *3x3  2  x  2  x  2  x  3  2x3x5  2  x3x  7  ZjxJxS 3»5x7„,  2x.Zjc3xU~ 

7.  18  8.  24  9.  30  10.  42  LL.  50  11  105  T?.  132 

14.  Does  this  seem  to  be  true:  “Any  composite  number  can 
be  expressed  as  the  product  of  primes  in  only  one  way  if  the  order 
of  the  factors  is  not  considered.”  Yes 


56  **  Note  that  these  factor  trees  do  not  show  all  the  factors  of  60. 
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Pupil’s  Objectives 

(a)  To  learn  how  to  express  a  number  as  a 
product  of  primes;  and  (b)  to  learn  that  every 
composite  number  can  be  expressed  as  a  product  of 
one  and  only  one  set  of  primes. 


Background 


On  page  55,  pupils  gained  practice  on  expressing 
numbers  in  factored  form.  (5X7)  and  (35  X  1) 
are  product  expressions  or  factored  forms  of  35. 
However,  to  factor  a  number ,  we  usually  mean 
express  the  number  as  a  product  of  primes.  When  a 
number  is  expressed  as  a  product  of  primes,  it  is 
completely  factored. 

To  factor  30,  we  express  30  as  the  product  of 
prime  factors  thus:  30  =  2X3X5. 

Every  composite  number  has  factors  other  than 
itself  and  1 .  This  means  that  it  can  be  expressed  as 
the  product  of  factors  each  of  which  is  less  than  the 
given  number.  If  one  or  more  of  these  factors  is 
composite,  it  can  be  expressed  as  the  product  of 
still  lesser  factors.  By  continuing  the  process,  until 
there  are  no  composite  factors,  we  arrive  at  a 
product  expression  which  contains  only  primes. 
Then  we  have  expressed  the  prime  factorization  of  the 
number  or  the  complete  factorization  of  the  number. 

Every  composite  number  can  be  expressed  as  a 
product  of  one  and  only  one  set  of  primes.  This 
is  called  the  Fundamental  Theorem  of  Arithmetic. 

For  the  number  210,  repeated  factoring  may  be 
shown  as  in  Ex.  A  or  by  using  a  scheme  called  a 
factor  tree  as  in  Ex.  B-D.  The  form  of  the  factor 
tree  differs  according  to  the  product  expression  for 
210  written  first. 


A 

210  =  2  X  105 
=  2  X  5  X  21 
=  2  X  5  X  3  X  7 


C  210 

/  \ 

7  X  30 

/  /\ 

7X5X6 

/  /  /  \ 

7  X  5  X  3  X  2 


B  210 

/\ 

5  X  42 

/  /\ 

5x7x6 

/  /  /\ 

5  X  7  X  2  X  3 

D  210 

/  \ 

3  X  70 

/  /\ 

3  X  2  X  35 

/  /  /\ 

3  X  2  X  5  X  7 


For  each  factor  tree,  the  final  product  expression 
is  the  same  except  for  the  order  in  which  the  prime 
factors  are  named. 

Another  method  for  finding  the  prime  factors  of 
a  number  is  to  systematically  divide  by  primes  be¬ 
ginning  with  2,  then  each  next  greater  consecutive 
prime  is  used  as  a  divisor  as  many  times  as  possible. 

Pre-Book  Lesson 

Ask  a  pupil  to  show  on  the  board  all  the  pairs 
of  factors  of  42  except  the  pair  1  X  42.  [2X21; 
3  X  14;  6X7]  Ask  which  factor  in  each  pair  is  a 
prime.  [2;  3;  7]  Ask  him  to  give  a  pair  of  factors 
of  the  composite  number  in  each  pair. 


G  H  I 

42  42  42 

AAA 

2X21  3X14  6X7 

/  A  /A  A  \ 

2X3X7  3X2X7  3x2x7 


On  the  board  show  the  way  to  build  a  factor 
tree  for  42  starting  with  the  product  expression 
2  X  21  (Ex.  G).  Then  ask  pupils  to  complete 
factor  trees  for  42  starting  with  the  factors  3  X  14 
(Ex.  H)  and  6X7  (Ex.  I). 

Ask  pupils  to  tell  what  is  alike  and  what  is 
different  about  the  final  product  expression  in 
each  factor  tree. 

Using  the  Text  Page 

•  Ex.  1.  Ask  pupils  to  show  on  the  board  other 
factor  trees  for  30,  starting  with  two  different  pairs 
of  factors. 

•  Ex.  4.  Assign  as  a  written  exercise.  If  necessary, 
show  on  the  board  all  the  pairs  of  factors  whose 
product  is  60. 

Individualizing  Instruction 

All  pupils  may  review  divisibility  tests  for  5,  10, 
and  3.  A  number  is  divisible  by  5,  if  and  only  if, 
the  one’s  digit  in  its  numeral  is  0  or  5;  by  70,  if  and 
only  if,  the  one’s  digit  in  its  numeral  is  0;  by  3,  if 
the  sum  of  the  digits  in  its  numeral  is  divisible  by  3. 
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Pupil’s  Objectives 

To  take  a  test  to  evaluate:  (a)  understanding 
of  the  properties  and  ideas  about  the  operation 
of  multiplication;  (b)  knowledge  of  basic  multi¬ 
plication  and  division  facts;  and  (c)  ability  to 
differentiate  between  prime  and  composite  numbers. 

Background 

After  the  review  activities  on  pages  48-56,  you 
will  want  to  determine  which  pupils  need  more 
help  in  understanding  the  properties  and  mastering 
the  basic  facts  of  multiplication. 

You  will  have  the  opportunity  of  strengthening 
understanding  and  use  of  the  properties  as  you 
teach  pages  58—63.  However,  pupils  who  have  not 
mastered  the  basic  facts  will  have  limited  success 
with  the  work  to  follow.  Accordingly,  you  should  try 
to  provide  the  incentives  necessary  for  pupils  to  put 
forth  the  effort  to  master  the  facts.  For  some  pupils, 
you  may  need  to  redevelop  the  relation  of  multi¬ 
plication  to  addition  and  of  division  to  subtraction. 

The  enrichment  exercise  on  page  57  suggests 
that  the  sum  of  any  two  primes  greater  than  2  is 
always  an  even  number.  This  can  be  formally 
proved,  but  pupils  can  intuitively  reason  that  it  is 
true  because  (1)  every  prime  greater  than  2  is  an 
odd  number,  (2)  the  sum  of  any  two  odd  numbers 
is  always  an  even  number;  therefore,  the  sum  of  any 
two  primes  greater  than  2  is  an  even  number. 
The  prime  2  is  excluded  because  it  is  the  only  even 
prime. 

Pre-Book  Lesson 

In  preparation  for  Ex.  1-6  of  the  text,  have 
pupils  return  to  page  54,  Ex.  12-19,  and  tell 
whether  each  is  true  or  false  without  computing. 

Using  the  Text  Page 

•  Read  the  directions  for  each  set  of  exercises 
with  pupils  so  that  they  do  not  waste  time  copying 
examples  for  which  they  are  expected  to  write  only 
the  answers. 

•  In  preparation  for  Ex.  1-22,  ask  pupils  to 
write  numerals  on  their  papers  in  4  columns  of  5 
each,  with  21  and  22  in  column  5. 


•  Discuss  with  pupils  the  purpose  of  the  test  and 
the  way  in  which  the  results  will  be  used. 

•  After  pupils  have  completed  the  test,  discuss 
orally  Ex.  1-6.  Have  pupils  explain  what  property 
they  used  for  each  one. 

•  Work  Ex.  23-31  on  the  board  and  have  pupils 
locate  their  errors. 


Individualizing  Instruction 

•  Guide  all  pupils  who  missed  4  or  more  facts 
for  Ex.  7-22  to  make  on  squared  paper  a  multipli¬ 
cation  chart  like  the  one  shown  on  page  329,  and  on 
it  mark  in  red  products  for  facts  they  missed.  For 
each  of  these  products,  pupils  should  study  the  re¬ 
lated  facts.*  For  product  42,  pupils  would  study 
6X7;  7X6;  42  6;  and  42  -i-  7. 

Also,  have  pupils  construct  division  examples 
showing  how  the  fact  is  used  in  finding  remainders 
greater  than  0.  For  6  X  7  =  42,  pupils  may  write 


_ 7 

6)45 

42 

3 


6 

7)46 

42 

4 


_ 6 

7)48 

42 

6 


_7 

6)43 

42 

1 


_7 

6)47 

42 

5 


Make  certain  pupils  understand  that  for  divisor 
6,  the  greatest  remainder  is  5.  For  divisor  7,  the 
greatest  remainder  is  6. 

•  Slower  learners  who  need  a  great  deal  of  help 
in  mastering  facts  may  be  given  duplicated  copies 
of  a  number-line  picture.  Have  them  show  multi¬ 
ples  of  3  and  6  on  one  picture;  multiples  of  4  and 
8  on  another  and  multiples  of  7  on  another.  From 
the  pictures,  pupils  should  formulate  division  ex¬ 
amples  with  remainders  greater  than  0  as  shown 
above. 


.4 - #— • — m  * — ■  m  • — •  *■■■-• — I  ¥ — • - ► 

0  1  2  3  4  5  6  7  8  9  10  11  12  13 


•  Assign  the  enrichment  exercise  for  all  pupils 
who  have  satisfactorily  completed  the  section,  How 
Well  Do  You  Remember? 

*See  8B,  page  xix. 
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*  If  the  product  of  the  divisor  and  the  quotient  is  not  equal  to  the  dividend,  the  checking 
sentence  will  be  a  2-step  example  involving  multiplication  and  addition. 

How  Well  Do  You  Remember? 

Factors-product  relationship  [W] 

Ex.  1-6.  Write  T  or  F  without  computing. 

1.  75  X  0  =  75  f  3.  1  X  94  =  94  -T-  1  T  5.  4  X  (7  X  3)  =  ( 4  X  7)  X  3  T 

2.  36  -s-  36  =  1  t  4.  7  X  6  =  (4  +  3)  X  6  r  6.  6  X  (5  +  3)  =  (6  X  5)  +  (6  X  3)  T 


Ex.  7-22.  Record  the  number  for  n. 

7.  n  =  7  X  6  42 

11.  n  =  9  X  7  63 

15. 

n  =  42  -4-  7  6 

19. 

63  -T-  7  =  n  9 

8.  n  =  8  X  8  64 

12.  n  =  8  X  6  48 

16. 

n  =  24  -f-  8  3 

20. 

72  -j-  8  =  n  9 

9.  n  =  9  X  9  8i 

13.  n  =  7  X  7  49 

17. 

n  =  5  4  -f  9  6 

21. 

24  4  =  n  6 

10.  n  =  8  X  9  72 

14.  n  =  9  X  6  54 

18. 

n  =  56  v  8  7 

22. 

49  -r-  7  =  «  7 

Ex.  23-25.  Find  the  number  for  n. 

23.  n  X  7  =  63  9  24.  n  -s-  8  =  9  72  25.  56  4-  n  —  8  7 

*Ex.  26-29.  Divide.  Write  and  test  a  checking  sen¬ 
tence  for  each.  Work  as  in  box  A. 

_8,  R3  _ 5,  R2  5,  R5 


26.  7)59 

59  =  (7  x8)  + 


r_  27.  8)42 

*=  (7  x8)  +  3  42  =  (8x  5)  +  2  50  =  (9'x5)+5 

30.  Make  a  factor  tree  for  84.  > 

31.  Express  70  as  a  product  of  primes,  v 

70=2x5x7 

4  Extra  Examples.  Set  35. 


28.  9)50 

50  =  (9x5) 


R4 

29.  5)49 

49  =  (5x9)  +  4 


8)62 

56 

R  6 

62  = 

(8  X  7)  +  6 

62  = 

62 

/  x  2  x  3  x  7 


Try  These  Exercises! 


Enrichment  [W] 


1.  Box  B.  Copy  Ex.  a-d  and  find  the  number  for  ny 

See  box  B. 


B 


a.  5  +  7  =  n  12 

b.  17  +  11  =  n  28 

c.  29  +  2  =  n  31 

d.  47  +  31  =  n  78 


2.  Are  the  addends  in  each  example  primes  rVe  Which  sums 

12,28,78  r  r 

are  even  numbers ?A  Why  is  one  sum  an  odd  number?  ,t  js  the  sum  of  one  even  number 

and  one  odd  number. 

3.  List  the  primes  greater  than  100  and  less  than  120.  {101, 103,  i07, 109, 113} 


4.  Write  and  solve  4  or  more  sentences  like  those  in  box  B 


le  answers: 


1 01  +  1  03  =  n;  n  =  204 
1  01  +  1 07  =  n;  n  =  208 
103+  109  =  n;  n  =  212 
1 09  +  1 1  3  =  n;  n  =  222 


using  as  addends  the  primes  from  your  list  for  Ex.  3.  sampi 
5.  From  the  examples  worked  (Don’t  forget  box  B!)a  does  it 
seem  that  the  sum  of  two  primes  is  always  an  even  number?  odd  number.0'  the 
What  if  the  primes  are  greater  than  2?  Then,  it  seems  that  the  sum  of  two  primes  is  always  an 

number. 


sum 

even 
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Multiples  of  10,  100,  1,000 


A  n  =  8  X  70 

=  8  X  (7  X  10)  (1) 

=  (8  X  7)  X  10  (2) 

=  56  X  10 
n=  _?5_60 


n  =  8  X  900 
=  8  X  (9  X  100)  (1) 

=  (8  X  9)  X  100  (2) 

=  72  X  100 
n  =  _?7_'200 


C  n  =  50  X  90 

=  (5  X  10)  X  (9  X  10)  (1) 

=  (5  X  9)  X  (10  X  10)  (2) 

=  45  X  100  (3) 

n  =  _?  1,500 


Using  the  Associative  Property  of  M.  [O] 

1.  Recall  what  you  know  about  place 
value  and  explain  a  quick  way  to  find  the 
product  of  two  counting  numbers,  one  of 

,  .  ,  .  1A  Move  each  digit  in  tho  numeral  ona  placa 

Which  IS  10.  to  th*  laft  ana  show  a  xaro  In  one's  placa. 


2.  Multiply  by  10. 


a.  72720  b.  65  650  c.  4514,510  d.  903  9,030 
e.  830**1  l502i°;24g.  5,69?;92?i.  333  3,330 


3.  Divide  by  10. 

a.  80  8  b.  650  65  c.  2,400 240 d.  90  9 
e.  89  0  89  f.  I,240i24g.  9,OOO900h.  23,6802,368 


4.  Box  A.  What  numbers  are  to  be  mul¬ 
tiplied  i^in  step  (1),  70  is  renamed 
(_?Z.  X  10).  In  step  (^),  which  factors  are 
to  be  multiplied  first?A*^6  X  10  =  _?560 
What  is  the  number  for  n ?  560 

900  is  rtnomad  9  x  100 

5.  Box  B.  Explain  the  renaming  of  900.  a 
How  are  the  factors  associated  in  step  (2)? 

9  is  ossocratea  with  8 

Complete  the  example. 


6.  For  examples  like  those  in  boxes  A  and  B,  try  to  omit 
steps  (1)  and  (2).  For  example,  to  find  the  product  7  X  50  think, 
7X5  =  35;  35  X  10  =  _?3JjO 


7.  For  each  of  Ex.  a-h,  give  the  number  for  n. 


a.  n  =  7  X  90  630  b.  7  X  400  =  n  2,800  c.  9  X  n  =  63  0  70  d.  8  X  90  =  n  720 

e.  n  =  40  X  8  320  f.  500  X  8  =  n  4,ooog.  n  X  5  =  450  90  h.  7  X  n  =  350  50 

8.  Box  C.  In  step  (1),  how  is  50  renamed  r^(5  =  _?9_  X  10 
Because  multiplication  is  commutative  and  associative,  we  may 

Sea  balow . 

group  the  factors  as  in  step  (2).  Explain  steps  (2)  and  (3).  A What 
is  the  product ?4,^?ou  can  think,  5x9  =  45;  45  X  100  =  _?4,500 

9.  Find  the  number  for  n  as  in  box  C. 

a.  n  =  40  X  30  1,200  b.  n  =  80  X  30  2,400  c.  n  =  70  X  906,300 
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Ex.  8.  The  factors  9  and  10  ara  commuted,  and  than  9  is  associated  with  5  and  10  is 
associated  with  10. 


Teaching  Pages  58  and  59 


Pupil’s  Objectives 

(a)  To  review  multiplication  of  counting  num¬ 
bers  by  10  or  by  a  multiple  of  10;  (b)  to  review 
division  by  10  when  the  product  is  a  multiple  of 
10;  and  (c)  to  gain  skill  in  finding  products  when 
one  or  both  factors  are  multiples  of  10. 

Background 

An  understanding  of  place  value  enables  pupils  to 
learn  to  multiply  very  readily  any  counting  number 
by  10;  100;  1,000;  and  so  on.  To  multiply  89 
by  10,  we  think  of  each  digit  in  the  numeral  as 
moved  one  place  to  the  left  and  the  digit  0  written 
in  one’s  place  to  make  890.  For  100  X  89,  each 
digit  is  moved  two  places  to  the  left  and  zeros  are 
written  in  one’s  and  ten’s  places  to  make  8,900. 
For  1,000  X  89,  each  digit  is  moved  3  places  to  the 
left  and  zeros  are  written  in  one’s,  ten’s,  and  hun¬ 
dred’s  place. 

The  technique  involved  is  often  stated  thus: 
To  multiply  by  10,  annex  a  zero  to  the  base-ten  numeral 
for  the  number.  To  multiply  by  100,  annex  two  zeros  to 
the  base-ten  numeral  for  the  number.  To  multiply  by 
1,000,  annex  three  zeros  to  the  base-ten  numeral  for  the 
number. 

Justification  for  the  multiplication  technique  we 
employ  when  one  or  both  factors  are  multiples 
of  10  provides  an  application  of  the  Associative  and 
Commutative  Properties  of  Multiplication. 


A 

n  —  9  X  70 

=  9  X  (7  X  10)  Renaming 
=  (9  X  7)  X  10  Associative  Property 
=  63  X  10  Basic  M.  fact 
n  =  630  Multiplication  by  10 


The  work  in  box  A  above  gives  the  mathematical 
thinking  behind  the  short  cut  which  we  use  to 
multiply  70  by  9.  When  we  think  9  X  7  =  63  so 
9X7  tens  =  63  tens  or  630,  we  are  really  employ¬ 
ing  renaming  of  70  and  the  Associative  Property 
of  Multiplication. 


B 

n  =  60  X  80 

=  (6  X  10)  X  (8  X  10)  Renaming 
=  [(6  X  10)  X  8]  X  10  Associative 
=  [6  X  (10  X  8)]  X  10  Associative 
=  [6  X  (8  X  10)]  X  10  Commutative 
=  [(6  X  8)  X  10]  X  10  Associative 
=  48  X  (10  X  10)  Associative 
=  48  X  100  Basic  M.  fact 

n  =  4,800  Multiplication 


To  multiply  80  by  60  as  in  box  B  above,  we 
rename  both  factors  and  then  use  both  the  Associ¬ 
ative  and  Commutative  Properties.  In  the  text 
some  of  the  steps  are  omitted.  Emphasis  should  be 
placed  upon  the  idea  that  the  properties  permit  a 
rearrangement  of  the  factors  in  a  convenient  way  to 
facilitate  the  multiplication. 

Pre-Book  Lesson 

•  On  the  board,  sketch  some  lines  to  represent 
Arithme-Sticks*  A-D  as  shown  below.  On  A,  rep¬ 
resent  5  tens  -f-  2  ones  and  ask  a  pupil  to  write  the 
numeral  under  the  sketch. 


A  B  C 


10  X  52  100  X  52  1,000  X  52 


Ask  a  pupil  to  give  you  the  product  of  52  and 
10.  As  he  gives  you  520,  represent  it  on  Arithme- 
Stick  B.  Discuss  the  function  of  zero  in  one’s  place 
of  520  and  the  fact  that  the  digits  2  and  5  were 
moved  one  place  to  the  left  when  52  was  multiplied 
by  10. 

*See  3,  page  xix. 


In  the  same  way,  multiply  52  by  100  and  by 
1,000  showing  the  representation  on  the  Arithme- 
Stick  pictures  and  also  with  numerals. 

•  Have  pupils  explain  the  short  way  as  illustrated 
below  to  find  the  product  of  two  counting  num¬ 
bers,  one  of  which  is  a  multiple  of  10. 


->(10  X  52) 

->  (100  X  52) 
(1,000  X  52) 


52 

520 

5,200 

52,000 


Using  the  Text  Page 

•  Ex.  2a-h.  Have  pupils  show  on  the  board  the 
product  and  also  the  undoing  operation  for  each  one 
as  follows: 

72  X  10  =  720;  720  h-  10  =  72 

•  Ex.  3a-h.  Have  pupils  show  on  the  board  the 
unknown  factor  and  also  the  undoing  operation  for 
each  one  as  follows: 

80  -T-  10  =  8;  8  X  10  =  80 

•  Box  A.  Show  the  example  on  the  board  and 
proceed  as  follows: 

a.  Ask  a  pupil  to  rename  the  factor  70  as  a 
product  of  10  and  another  factor;  then  write  step 
(1)  on  the  board. 

b.  Ask  a  pupil  to  explain  how  to  write  a  sentence 
to  indicate  that  we  wish  to  multiply  8  by  7  first; 
then  write  step  (2)  on  the  board. 

c.  Ask  a  pupil  to  complete  the  work  to  find  the 
number  for  n. 

d.  As  shown  in  the  Background  section,  write  the 
explanation  of  each  step  for  the  example  on  the 
board. 


•  Box  C.  Develop  on  the  board  each  step  for 
the  example  and  write  the  explanation. 

•  Show  on  the  board  the  following  examples: 

n  =  7  X  50  tt  =  60  X  7  72  =  9X  700 

n  =  800  X  4  72  =  50  X  90  n  =  6  X  3,000 

Have  pupils  identify  the  basic  multiplication  fact 
to  be  used  in  each  example.  Next  have  pupils  tell 
whether  the  product  for  the  basic  fact  is  to  be 
multiplied  by  10;  100;  or  1,000  to  find  the  number 
for  72.  Have  pupils  give  reasons  for  their  answers. 

Individualizing  Instruction 

•  Slower  learners  may  need  additional  practice 
on  the  basic  multiplication  facts.  *  Assist  them 
to  identify  for  intensive  practice  facts  which  they 
have  not  mastered. 

•  Provide  squared  paper  for  all  pupils  and  have 
them  complete  the  products  for  a  chart  like  the  one 
started  below. 


X 

10 

20 

30 

40 

50 

60 

70 

80 

90 

4 

40 

280 

5 

6 

480 

7 

280 

8 

9 

810 

The  chart  is  useful  in  finding  unknown  factors 
in  exercises  such  as  the  following: 

8  X  72  =  640  480  -h  6  =  ?2 

560  -i-  72  =  70  720  -5-  ??  =  8 

*See  25,  page  xix. 


ANSWERS  NOT  SHOWN  ON  PAGE  61 

Ex.  3. 

Multiply  ones:  8X7=  56.  Rename  56  as  5  tens  and  6  ones.  Write  6  in  the  one’s  place  in  the  numeral  for 
the  product.  Remember  5  tens. 

Multiply  tens:  8  X  6  =  48.  48  tens  plus  the  5  tens  remembered  is  53  tens.  Rename  53  tens  as  5  hundreds  and 
3  tens.  Write  the  3  in  the  ten’s  place  in  the  numeral  for  the  product.  Remember  5  hundreds. 

Multiply  hundreds:  8  X  3  =  24.  24  hundreds  plus  the  5  hundreds  remembered  is  29  hundreds.  Rename  29 
hundreds  as  2  thousands  and  9  hundreds.  Write  the  9  in  the  hundred's  place  and  the  2  in  the  thousand’s  place 
in  the  numeral  for  the  product. 
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*  Review  the  idea  that  division  of  a  product  by  one  of  its  factors  will  yield  the  other  factor. 

10.  Box  D.  Tell  how  to  complete  each  of  Ex.  a-d.  see  box  d. 

[W] 

Ex.  11-18.  Copy  and  find  the  number  for  n. 

11.  n  =  30  X  50  1,500  15.  8  X  n  =  560  70 

12.  6  X  n  =  180  30  16.  n  X  6  =  3,600  600 

13.  n  =  7  X  400  2,800  17.  20  X  50  =  n  1,000 

14.  n  X  6  =  360  60  18.  80  X  30  =  n  2,400 

Ex.  19-28.  Multiply  without  using  pencil  and 


paper. 

Record  only  the 

answer. 

19.  90 

20.  600 

21.  70 

22.  8,000 

23.  70 

8 

7 

30 

6 

80 

720 

24.  80 

4,200 

25.  300 

2,1  00 

26.  40 

48,000 

27.  3,000 

5,600 

28.  50 

5 

9 

90 

8 

40 

♦  Extra  Examples?™ Set  36.  3,6  0  0 

#  Extra  Activity. 

0  2, 0"0"0 
Set  131. 

D  Multiply 

a.  50 

b.  40 

70 

90 

35?? 

00 

??00 

36 

c.  800 

cl.  50 

8 

8 

li00 

00 

Multiplication  and  Division  Practice 


[O] 


Ex.  1-12.  Give  the  products  and  tell  the  division  which  will 
“undo”  each  multiplication.  For  Ex.  1,  say  “70  X  80  =  5,600. 
Then  5,600  --  70  =  80.” 


1.  70  X  80  =5,600 

5,600  =  70=80 

2.  30  X  90  =2,700 

2,700  =  30=  90 

3.  80  X  40  =3,200 

3,200  =  80  =  40 


4.  800  X  3  =2,400 

2.400  =  800  =  3 

5.  60  X  90  =5,400 

5.400  =  60=  90 

6.  60  X  40  =2,400 

2.400  =  60=40 


7.  50  X  40  =2,000 

2,000  =  50  =  40 

8.  400  X  7  =2,800 

2,800  =  400=7 

9.  5  X  900  =4,500 

4,500  =  5  =  900 

[w] 

Ex.  13-20.  Copy  and  complete  by  writing  =  or  <  or  >  in 
the  blank  to  make  a  true  mathematical  sentence. 


13.  500  X  9  _?_  60  X  80 

14.  20  X  90  30  X  60 

15.  700  X  8  60  X  90 

16.  50  X  70  _?_  400  X  8 


17.  30  X  70  _?_  2,100  -T-  30 

18.  3  X  80  _?  <2,400  -f-  3 

19.  400  X  60  40  X  600 

20.  130  X  30  _?_  400  X  10 


10.  40  X  80=3,200 

3,200  =  40  =  80 

11.  8  X  90  =720 

720  =  8  =  90 

12.  500  X  6=3,000 

3,  000  =  500=6 
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e  MIU  3  I  Cl  CU  1 1  rc  j  I  ^ 


PopTls  will  gain  proficiency  In  finding  products  MMTaiiy  it  mey  muv 

facts  and  can  apply  the  distributive  property. 

Applying  the  Distributive  Property 


An  =  5  X  46 

=  5  X  (40  +  6) 

=  (5  X  40)  +  (5X6) 
=  200  +  30 
n  =  _?  230 


B 

n  =  7  X  58 
=  7  X  (8  +  50) 

=  (7X-?8)  +  (7X-?50) 
=  _?56+  _?  250 
n  =  _  ?  406 


Resurvey  and  extension  [O] 

1.  Box  A.  To  find  the  product  (5  X  46),  we 
can  rename  46  as  the  sum  of  what  two  addends  ?  y 

40  x  6 

Then  we  think,  (5  X  40)  +  (5  X  What 

is  the  sum  of  these  products?  230 

2.  What  property  of  multiplication  was  used 
in  box  A?  d  istributive 

3.  Box  B.  Tell  how  the  factor  58  is  renaml3?°A 
Explain  how  to  complete  the  work,  s  ee  box  B. 

4.  For  Ex.  a  and  b,  tell  how  the  greater  factor 
is  renamed.  On  the  board,  complete  the  work 
to  find  the  number  for  n. 


a.  n  =  6  X  37  b.  n  =  7  X  245 

222  =  6  X  (30  +  _??)  1,715  =  7  X  (200  +  40  +  _?5) 

*  5.  For  each  of  Ex.  a-f,  give  the  number  for  n  without  record¬ 
ing  the  work.  Think  the  steps.  For  Ex.  a  think,  6  X  20  =  120, 

6  X  6  =  36, 120  +  36  =  156. 

a.  n  —  6  X  26  156  b.  n  =  6  X  52  312  c.  n  =  4  X  82  328 
d.  «  =  6  X  34  204  e.  n  =  2  X  145  290  f.n  =  3  X  232  696 


6.  n=  9x48 

=  9  x  (40+  8) 

=  (9  x  40>f(9  x  8  ) 
=  360+72 
n=  432 

7.  n=  6  x  59 

=  6  x  (50+  9) 

=  (6  x  50)+  (6  x  9) 
=  300  +  54 
n=  354 

8.  n  =  9  x  87 

=  9  x  (80  +  7) 

=  (9  x  80)+  (9x7) 
=  720+63 
n=  783 


[W] 

Ex.  6-11.  Rename  the  greater  factor  and  find  the  number 
for  n.  For  Ex.  6-8,  show  the  steps  as  in  box  A.  For  Ex.  9-11, 
show  the  steps  as  in  box  B.  Also  see  left. 

6.  n  =  9  X  48  432  7.  n  =  6  X  59  354  8.  n  =  9  X  87  783 

9.  n  =  7  X  2471,729  10.  n  =  8  X  25  6  2,048  11.  n  =  6  X  74  5  4,470 
Ex.  12-20.  Find  the  number  for  n.  Do  not  record  your  work 
unless  necessary.  Write  only  the  answer. 

12.  n  =  7  X  25  175  15.  n  =  70  X  50  3,500 18.  nX  7  =  560  so 


9.  n=  7x247 

=  7x(7+40+200) 
=  (7x7)+(7x40)+ 
(7x200) 

=  49+280+1,400 
ns  1,729 

60 


13.  n  =  6  X  16  96  16.  n  =  9  X  60  0  5,40ol9.  5  X  n  =  2,000  400 

14.  n  =  5  X  83  415  17.  n  =  300  X  7  2,ioo20.  n  =  4  X  820  3,280 

10.n=8x256  ll.n=6x745 

=  8  x  (6  +  50+200)  =6x  (5 +  40+700) 

=  (8  x  6)+  (8  x  50)+  (8  x  200)  =  (6  x  5)+  (6  x  40)+  (6  x  700) 

=  48+400+1,600  =30+240  +  4,200 

n=  2,048  n=4.470 
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Pupil’s  Objectives 

(a)  To  review  the  application  of  the  Distributive 
Property  in  finding  products  when  one  factor  is 
named  by  a  2-  or  3-place  numeral  and  the  other 
factor  is  named  by  a  1 -place  numeral;  and  (b)  to 
increase  ability  to  find  products  mentally. 

Background 

The  ideas  on  this  page  are  an  extension  of  those 
on  page  53.  However,  in  the  work  on  page  53,  the 
Distributive  Property  was  utilized  in  helping  pupils 
to  gain  mastery  of  the  basic  facts.  On  this  page) 
one  factor  is  named  by  a  2-place  or  a  3-place 
numeral,  and  this  factor  is  renamed  in  expanded 
form  to  show  the  number  indicated  by  each  digit 
in  its  place. 

Development  of  ability  to  compute  mentally  is 
promoted  by  the  renaming  of  one  factor  as  the 
sum  of  addends  and  the  distribution  of  the  other 
factor  over  these  addends.  For  example,  we  may 
find  6  X  215  by  thinking  6  X  200  =  1,200;  6  X  10 
=  60;  6X5  =  30.  Then  1,200  +  60  =  1,260, 

and  1,260  +  30  =  1,290. 

Pre-Book  Lesson 

•  Provide  practice  in  renaming  numbers  named 
by  2-place  and  3-place  numerals  as  the  sum  of  two 
or  more  addends.  For  example,  rename  356  as 
300  +  50  +  6,  704  as  700  +  4,  and  so  on. 

•  Show  on  the  board  the  following  example. 

n  —  7  X  38 

=  7  X  (30  +  8)  Step  1 

=  (7  X  30)  +  (7X8)  Step  2 
=  210  +  56  Step  3 

n  =  266  Step  4 

a.  Ask  a  pupil  to  rewrite  the  example  renaming 
38  as  the  sum  of  two  addends  (Step  1). 

b.  Ask  pupils  to  think  of  two  arrays,  one  7-by-30 
and  the  other  7-by-8.  Ask  a  pupil  to  write  step 
2  on  the  board  to  express  the  idea  that  the  number 
of  elements  in  a  7-by-38  array  could  be  found  by 


adding  the  number  of  elements  in  a  7-by-30  array 
to  the  number  in  a  7-by-8  array. 

c.  Then  ask  a  pupil  to  show  the  products  210 
and  56  as  in  step  3. 

d.  Add  the  pi'oducts  for  step  4. 

•  Show  on  the  board  the  following  example. 

n  =  6  X  243 

=  6  X  (200  +  40  +  3)  Step  1 

=  (6  X  200)  +  (6  X  40)  +  (6  X  3)  Step  2 

=  1,200  +  240  +  18  Step  3 

n  =  1,458  step  4 

Elicit  from  the  pupils  the  fact  that  the  factor  6 
must  be  distributed  over  the  addends  200,  40,  and 
3.  Develop  the  work  step-by-step.  Tell  pupils  to 
use  addition  in  column  form  if  necessary  to  complete 
step  4. 

Using  the  Text  Page 

Ex.  1-4.  During  the  discussion,  have  pupils 
describe  the  two  or  three  arrays  which  result  when 
we  distribute  one  factor  over  the  two  or  three 
addends.  Help  pupils  to  see  that  we  are  using 
multiplication  concepts  already  learned  when  we 
multiply  hundreds,  tens,  and  ones  by  a  factor  named 
by  a  1 -place  numeral. 

Individualizing  Instruction 

•  For  more  capable  pupils ,  present  the  idea  that 
multiplication  distributes  over  subtraction  by  dis¬ 
cussing  the  steps  in  the  following  example. 

n  =  8  X  197 
=  8  X  (200  -  3) 

=  (8  X  200)  -(8  X  3) 

=  1,600  -  24 
n  =  1,576 

Provide  practice  in  identifying  factors  for  which 
it  is  advantageous  to  use  this  idea. 

94  =  100  -  6  295  =  300  —  5 

Assign  the  following  examples: 

n  ==  6  X  98  n  =  8  X  297 


n  =  7  X  199 
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Pupil’s  Objectives 

(a)  To  review  a  variety  of  algorithms  for  finding 
products  when  one  factor  is  named  by  a  2-,  3-,  oi 
4-place  numeral  and  the  other  factor  is  named  by 
a  1 -place  numeral;  (b)  to  gain  skill  in  finding 
products  by  using  an  algorithm  which  involves 
renaming  and  remembering,  a  procedure  commonly 
called  carrying. 


Background 

The  commonly  used  algorithms  for  multiplication 
appear  in  vertical  form  with  the  numeral  for  the 
greater  factor  placed  above  the  numeral  for  the 
lesser  factor.  The  thought  patterns  for  the  longer 
vertical  forms  (Ex.  A  and  B  shown  below)  are 
readily  justified  by  the  properties  of  multiplication 
studied  on  pages  52-54. 


469 

B  469 

C  469 

X  7 

X  7 

X  7 

63 

2  800  (7  X  400) 

3,283 

420 

420  (7  X  60) 

2  800 

63  (7  X  9) 

3,283 

3,283 

In  Ex.  A,  each  product  is  shown  when  the  factor 
7  is  distributed  over  the  addends  (9  +  60  +  400). 
In  Ex.  B,  the  addends  are  multiplied  in  a  different 
order  but  the  product  is  unchanged. 

The  shortened  vertical  form  (Ex.  C)  utilizes  a 
procedure  commonly  called  carrying.  The  mathe¬ 
matical  ideas  involve  renaming  numbers  and  re¬ 
membering.  When  carrying  is  used,  the  factor  7 
must  be  distributed  over  the  addends  in  a  specific 
order:  ones,  tens,  hundreds,  and  so  on. 


Pre-Book  Lesson 

Show  on  the  board  Ex.  D  and  work  it  step-by- 
step  having  a  pupil  tell  you  what  to  write.  Do 
the  same  for  Ex.  E.  Ask  pupils  to  name  the 
property  used  when  we  think  of  90  +  4  as  4  +  90. 
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D 

n  =  7  X  94 
=  7  X  (90  +  4) 

=  (7  X  90)  +  (7X4) 
=  630  +  28 
n  =  658 

F  90  +  4 
X  7 

630  +  28  =  658 


Show  Ex.  F  above 


E 

n  =  7  X  94 
=  7  X  (90  +  4) 

=  7  X  (4  +  90) 

=  (7  X  4)  +  (7  X  90) 
=  28  +  630 
n  =  658 
G  94 
X  7 

28 

630 

658 

on  the  board  and  have  a 


pupil  relate  this  vertical  form  to  the  mathemat¬ 
ical  sentences  in  Ex.  D  and  E.  Do  the  same  for  the 
vertical  form  shown  in  Ex.  G. 


Using  the  Text  Page 

•  Ex.  1 .  Before  referring  to  the  text,  make  certain 
that  pupils  understand  that  we  are  distributing  the 
factor  7  over  the  addends  (4  +  90)  to  find  the 
two  products  28  and  630. 

•  Box  C.  After  working  the  example  using 
renaming  and  remembering,  have  it  worked  again 
to  show  all  the  products  for  8  X  (7  +  60  +  300) 
and  for  8  X  (300  +  60  +  7)  using  the  vertical  form 
as  shown  for  Ex.  A  and  B  in  the  Background. 

•  Ex.  7-16.  To  make  certain  that  pupils  under¬ 
stand  the  thinking  involved  for  multiplying  in  the 
shortened  form,  you  may  wish  to  have  some  of  these 
examples  worked  at  the  board.  Ask  the  pupil  tc 
say  the  renaming  and  carrying  he  thinks  as  h( 
records  each  numeral  for  the  product. 

Individualizing  Instruction 

•  For  slower  learners ,  continue  practice  on  th 
basic  multiplication  facts  by  assigning  exercise 
which  require  the  use  of  difficult  facts. 

80  X  6  90  X  60  560  -+-8  360  9 1 

7  X  90  50  X  80  720  h-  9  630  ^-7  : 

9  X  90  70  X  70  540  -5-  6  640  -^8; 

•  For  all  pupils ,  provide  practice  on  exercisi 
such  as  the  following: 

(7  X  9)  +  5  (5  X  7)  +  4  (6  X  9)  +  j 

(8  X  6)  +  4  (9  X  8)  +  6  (7X7)  + 


*  Although  pupils  already  know  how  to  use  the  multiplication  algorithm,  it  is 
important  that  they  recognize  its  dependence  upon  the  distributive  property. 

Multiplication  in  Vertical  Form 

Resurvey  [O] 

*  We  usually  record  our  work  in  multiplication  in  one 
of  the  vertical  forms  shown  in  boxes  A-C. 

1.  Box  A.  We  think  of  94  as  (4  +  90)  just  as  we 
renamed  58  as  (8  +  50)7in  box  B  on  jxige  60.  What  is 
the  first  product  to  find?  a7  x  4  =  _}_;7  x  90  =  _?x° 

28  +  630  =  so  7  X  94  =  _?f?8 

2.  Box  B  gives  a  short  form  for  multiplying.  Think 
of  94  as  4  ones  and  9  tens. 

28 

Multiply  ones:  7x4=  _?_.  Rename  28  as  2  tens  +  8  ones. 
Write  8  in  one’s  place  in  the  numeral  for  the  product.  Remember 
_?_  tens. 

Multiply  tens :  7  X  9  =  63.  63  tens  plus  the  2  tens  remembered 
is  _?_  tens. 

3.  Box  C.  Think  of  367  as  7  ones  -j-  _?^  tens  -f  _?^ 
hundreds.  Tell  what  to  think,  what  to  write,  and  what  to  re¬ 
member  as  we  multiply  using  this  short  form.  Page  5 

[W] 

Ex.  4-6.  Multiply  showing  all  the  products  as  in  box  A. 

4.  8  X  75  =  k  600  5.  n  =  6  X  428  2,568  6.  7  X  85  =n  595 

Ex.  7-16.  Multiply  as  in  boxes  B  and  C. 


7.  463 

8.  7,398 

9.  807 

10.  680 

11. 

93 

5 

4 

9 

7 

6 

2,315 

29,592 

7,263 

4,760 

558 

12.  87 

13.  209 

14.  658 

15.  970 

16. 

758 

5 

7 

4 

9 

8 

435 

1,463 

2,632 

8,730 

6,064 

Ex.  17-25. 

Find  the 

number  for  n. 

47,523  13,160 

17.  n  =  7  x  6,789  a  20.  n  =  8  X  1,645  A  23.  n  =  6  X  6,087  36 ,522 

3,456 

18.  384  X  9  =  n  a  21.  n  27  =  5  135  24.  n  =  5  X  9,836  49'180 

6,592  7,767 

19.  1,648  x  4  =  n  A  22.  863  X  9  =  n  a  25.  7,642  X  8  =  n  61'136 


A  Reteaching.  Set  7. 


4  Extra  Examples.  Sets  37-38. 
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Applying  the  Associative  Property  of  Multiplication 

Resurvey  and  extension  [O] 


A  n  =  20  X  36 

=  (10  X  2)  X  36 

(1) 

=  10  x  (2  X  36) 

(2) 

=  10  X  72 

(3) 

«=  _?Z20 

(4) 

B  n  =  30  X  28 

=  (3  X  10)  X  28 

(1) 

=  3  X  (10  X  28) 

(2) 

=  3  X  280 

(3) 

3 

II 

I 

•v> 

o 

(4) 

1.  A  hall  has  20  rows  of  seats  with  36  seats 
in  each  row.  How  many  seats  are  there  in  the 
hall?  n  =  20  X  36 

a.  Box  A.  In  step  (1),  how  is  the  factor 

1°  X  2 

20  renamed  ?a  Which  two  factors  are  multiplied 

2  and  36  72  r  720 

in  step  (2)?a2  X  36  =  10  X  72  = 

so  20  X  36  =  _?Z.20 

720 

b.  There  are  _?_  seats  in  the  hall. 

2.  Box  B.  For  30  X  28,  explain  the  renaming 
of  one  factor,  and  tell  how  to  complete  the  work. 

Key  idea:  30  renamed  3x  10-  10x28  multiplied  first. 

3.  Box  C.  Explain  how  both  products  were 
found.  When  you  know  that  9  X  76  =  684,  what 
change  do  you  make  to  find  90  X  76?show  a  zero  in 


Multiply 

76  76 

_9  90 

684  6,840 


Multiply 

456  456 

_2  200 

912  91,200 


one’s  place  and  each  digit  in  684  one  place  to  the  left. 

4.  Box  D.  How  do  we  show  that  200  X  456  is  100 

times  as  great  as  2  x  456?  By  showing  0’s  in  ten’s  and  one’s  places 

and  each  digit  in  912  two  places  to  the  left 

5.  At  the  board,  multiply  using  the  vertical  form. 

a.  80  X  74  =  nv  b.  n  =  90  X  56 v  c.  600  X  293  =  nv 

5,920  5,040  175,800 

[W] 

Ex.  6-15.  Multiply  using  the  vertical  form. 


6.  278 

7.  37 

8.  98 

9.  509 

10.  86 

400 

40 

70 

80 

50 

111,200 

1,480 

6,860 

40,720 

4,300 

11.  49 

12.  720 

13.  254 

14.  608 

15.  59 

70 

50 

600 

300 

90 

3,430  36,000 

16.  90  X  68  is  how  many 


152,400  182,400 

times  as  great  as  9  X  68  ?  i  o 


5,310 


17.  47  X  30  is  how  many  times  as  great  as  47  X  10?  3 

,  ,100 

18.  600  X  421  is  how  many  times  as  great  as  6  X  421?a  as 
60  X  421?A°as  10  X  421?A°as  100  X  421  ?6 


4  Extra  Examples.  Set  39. 
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Pupil’s  Objectives 

(a)  To  review  the  application  of  the  Associative 
Property  of  Multiplication  in  finding  products 
when  one  factor  is  a  multiple  of  10  or  100  and 
the  other  factor  is  named  by  a  2-  or  3-place  numeral; 
and  (b)  to  increase  ability  to  multiply  by  multiples 
of  10  or  100. 

Background 

The  work  on  this  page  reinforces  and  extends 
the  work  on  pages  58-59,  which  contained  examples 
having  both  factors  multiples  of  10  or  100. 

Throughout  the  Mathematics  We  Need  series, 
emphasis  is  placed  upon  flexibility  in  thinking.  A 
pupil  develops  a  deeper  insight  into  the  mathe¬ 
matical  concepts  involved  if  he  is  able  to  utilize  a 
variety  of  ways  of  obtaining  an  answer. 

Ex.  A  and  B  shown  below  indicate  that  the 
multiplication  of  37  by  40  may  be  accomplished  in 
either  of  two  ways,  both  of  which  are  justified  by 
the  Associative  Property  of  Multiplication. 

A  B 

n  =  40  X  37  n  =  40  X  37 

=  (10  X  4)  X  37  =  (4  X  10)  X  37 

=  10  X  (4  X  37)  =  4  X  (10  X  37) 

=  10  X  148  =  4  X  370 

n  =  1,480  n=  1,480 

In  Ex.  A,  we  think  4  X  37  is  148,  so  40  X  37  is 
10  X  148,  or  1,480. 

In  Ex.  B,  we  think  10  X  37  is  370,  so  40  X  37  is 
4  X  370,  or  1,480. 

Using  the  vertical  algorithm  as  in  Ex.  G,  pupils 
should  understand  that  writing  a  0  in  one’s  place 
in  the  numeral  for  the  product  enables  us  to 
indicate  that  the  product  for  70  X  86  is  10  times  as 
great  as  the  product  for  7  X  86. 

C  86  D  718 

X  70  X  300 

6,020  215,400 

Likewise  in  Ex.  D,  writing  a  0  in  both  one’s  and 
ten’s  places  in  the  numeral  for  the  product  indi¬ 
cates  that  the  product  for  300  X  718  is  100  times  as 
great  as  the  product  for  3  X  718. 


Pre-Book  Lesson 

Discuss  with  pupils  the  enrollment  for  your  room. 
If  there  are  34  pupils  in  your  room,  ask  pupils  to 
tell  the  number  of  pupils  in  2  rooms  with  34  pupils 
each;  20  rooms  with  34  pupils  each. 

E  n  =  20  X  34 

=  (10  X  2)  X  34  Step  1 
=  10  X  (2  X  34)  Step  2 
=  10  X  68  Step  3 

n  —  680  Step  4 

Show  on  the  board  Ex.  E  above  and  develop 
the  renaming  of  20  in  step  1  as  (10  X  2)  and  the 
association  of  the  factors  2  and  34  in  step  2. 

Help  pupils  to  relate  68  in  step  3  to  the  fact 
that  2  rooms  of  34  each  contain  68  pupils  so  20 
rooms  contain  10  times  as  many  pupils  as  2  rooms. 

Using  the  Text  Page 

•  Ex.  1.  Ask  a  pupil  to  read  the  example.  See 
how  many  pupils  can  give  the  answer  by  thinking 
as  in  Ex.  E  above.  You  may  assist  by  asking: 

“How  many  seats  in  2  rows  with  36  seats  in  a 
row?  How  many  times  as  many  seats  in  20  rows 
as  in  2  rows?  How  many  seats  in  20  rows  with  36 
seats  in  a  row?” 

•  Ex.  2.  Ask  pupils  to  imagine  a  case  of  canned 
fruit  containing  28  cans.  Ask  pupils  to  tell  the 
number  of  cans  in  10  cases  of  28  cans  each,  then 
the  number  of  cans  in  30  cases  of  28  cans  each.  If 
necessary,  show  on  the  board  the  multiplication  in 
vertical  form  and  have  the  computation  performed. 
Refer  to  the  work  in  box  B  and  help  pupils  to  see 
that  30  X  28  is  3  times  the  product  10  X  38,  or 
30  X  28  is  10  times  the  product  3  X  28. 

•  Ex.  4.  Refer  to  box  C  and  emphasize  that  the 
two  zeros  in  the  numeral  for  91,200  indicate  that 
91,200  is  100  times  as  great  as  the  product  912. 

Individualizing  Instruction 

For  all  pupils,  provide  practice  in  thinking  80  is 
how  many  times  10?;  80  is  how  many  times  8 ?;  160  is 
how  many  times  16?;  160  is  how  many  times  10?;  and 
so  on. 
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Pupil’s  Objectives 

(a)  To  learn  to  apply  the  Distributive  Property 
of  Multiplication  over  Addition  in  finding  products 
when  both  factors  are  named  by  2-place  numerals, 
neither  of  which  have  zero  in  one’s  place;  and  (b) 
to  increase  ability  to  multiply  using  the  vertical 
algorithm. 

Background 

Pupils  may  have  learned  a  meaningless  proce¬ 
dure  for  finding  products  when  both  factors  are 
named  by  2-place  numerals.  While  it  is  advanta¬ 
geous  for  pupils  to  develop  skill  in  using  abbreviated 
thought  patterns  and  economical  algorithms,  we 
should  make  certain  that  pupils  can  justify  the  short 
cuts  by  reference  to  place  value  and  the  properties 
of  whole  numbers. 

The  following  understandings  have  been  re¬ 
viewed  on  pages  58-62,  and  these  skills  are  needed 
to  justify  the  multiplication  algorithm  for  Ex.  B. 

a.  Renaming  in  expanded  form  numbers  shown 
by  2-place  numerals.  (Ex.  A) 

b.  Multiplying  with  a  2-place  numeral  and  a  1- 
place  numeral.  ( Step  7) 

c.  Multiplying  tens  and  ones  by  a  number  of 
tens.  {Step  2) 

d.  Adding  partial  products.  {Step  3 ) 


n  =  26  X  34 

B  34 

=  (6  +  20)  X  34 

X  26 

=  (6  X  34)  +  (20  X  34) 

204 

=  204  +  680 

680 

=  884 

884 

Step  (7) 

Step  (2) 

Step  { 3 ) 

34 

34 

204 

X  6 

X  20 

680 

204 

680 

884 

Pre-Book  Lesson 

Discuss  with  pupils  the  way  cars  are  parked  in 
rows  in  a  large  parking  lot.  Ask  them  to  imagine 
a  lot  which  has  spaces  for  34  cars  in  each  row.  On 
the  board,  ask  pupils  to  find  how  many  cars  can  be 
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parked  in  6  rows;  in  20  rows;  in  (6  -f-  20),  or  26 
rows. 

Provide  guidance  so  the  work  on  the  board  shows 
steps  (1),  (2),  and  (3)  as  given  in  the  Background 
section.  Next  ask  a  pupil  to  combine  the  same  3 
steps  in  the  vertical  algorithm  form  as  in  Ex.  B. 

Using  the  Text  Page 

•  Ex.  1.  Ask  a  pupil  to  read  the  problem  and 
tell  how  the  solution  might  be  found,  using  3  steps 
as  in  the  problem  in  the  Pre-Book  lesson.  On  the 
board,  outline  the  thinking  as  follows: 

The  number  of  trees  in  4  rows  is4Xl8or_?_. 
The  number  of  trees  in  20  rows  is  20  X  18  or  _?_. 
The  number  of  trees  in  (4  +  20)  rows  is  _?_  +  _?_. 

Now  refer  to  the  work  in  box  B  and  relate  it  to 
the  explanation  on  the  board  for  Ex.  1 . 

•  Boxes  C-D.  Have  the  examples  worked  on 
the  board  and  show  how  each  product  was  obtained. 

The  form  in  box  D  is  not  commonly  used.  It  is 
shown  for  the  benefit  of  more  capable  pupils  who 
enjoy  experimenting.  It  emphasizes  place  value  in 
the  naming  of  factors  and  products. 

Individualizing  Instruction 

•  You  may  wish  to  have  slower  learners  complete 
a  chart  like  the  one  started  below  in  which  both 
factors  are  multiples  of  10. 


X 

40 

50 

60 

70 

80 

90 

50 

2,000 

60 

3,000 

70 

4,200 

4,900 

80 

6,400 

90 

8,100 

•  More  capable  pupils  may  work  examples  which 
they  construct  by  multiplying  first  by  the  number  of 
tens  as  illustrated  in  box  D  in  the  text. 

•  For  all  pupils ,  assign  Reteaching,  Set  8,  and 
Extra  Examples,  Set  40,  as  needed. 


*  In  box  A  the  renaming  of  24  as  4  +  20  is  shown  while  in  box  B  it  is 
implied  by  the  two  partial  products. 

Multiplying  by  Ones  and  Then  by  Tens 

Vertical  form  for  M.  [O] 

1.  For  a  new  peach  orchard,  Jim’s  father 
is  planting  24  rows  of  trees  with  18  trees 

.  432 

in  each  row.  There  will  be  _?_  trees. 
n  =  24  X  18 

a.  Box  A.  In  step  (1),  the  factor  24  is 

(4  +  20) 

renamed  as  the  sum  of  what  addends? a 
Then  the  factor  18  is  multiplied  by  _?f 
and  by  20. 

72  360 

b.  4  X  18  =  _?_;  20  X  18  -  _?_.  What  is 

432  432 

the  sum  of  these  products?  a  There  will  be  _?_ 
trees  in  the  orchard. 


B 


Vertical  form  for  M. 

18 
24 

(4  X  18)  =  72  (1) 

(20  X  18)  =  360  (2) 

2.  Box  B.  In  step  (1),  we  multiply  18  by  _?_.  432 

In  step  (2),  we  multiply  18  by  _  ?2<?  24x18  =  _  ?132 

3.  Box  C.  Does  the  116  mean  116  ones  or  116  tens?  Why 

may  we  omit  the  0  when  we  use  the  vertical  form?  The  place  value  for  the  numeral  for 

116  tens  is  determined  by  the  numerals  written  above  it. 

4.  On  the  board,  check  the  example  in  box  C  by  commuting  c 
the  factors  and  multiplying  again. 

5.  Box  D.  Did  we  multiply  first  by  ones  (7  X  89)  or  by 
tens  (4  tens  X  89)?  Answer  the  same  question  for  box  CxWe 
usually  work  as  in  box  C. 


by  ones 


6.  What  property  tells  us  that  7  +  40  is  equal  to  40  +  7?v 

Commutative 
[W] 

Ex.  7-15.  Find  the  number  for  n.  Use  the  form  you  under¬ 
stand  best.  Check  the  multiplication  by  commuting  the  factors 
and  multiplying  again. 

7.  n  =  27  X  68  i, 836  10.  n  =  34  X  893,026  13.  36  X  19  =  n 684 

8.  n  =  63  X  45  2.835  n.  n  =  62  X  57  3<534  14.  80  X  74  =  n5'920 

9.  n  =  56  X  98  5,488  12.  n  =  38  X  89  3-382  15.  n  =  61  X  77^697 


Reteaching.  Set  8. 


4  Extra  Examples.  Set  40. 
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*  Emphasize  the  need  for  using  judgment  in  estimating  products. 


Estimating  Products 

Resurvey  [O] 

1.  A  bus  went  89  miles  on  each  of  6  trips. 
This  was  a  total  of  how  many  miles  ?5  /\What  is 
a  mathematical  sentence  for  this  problem)  a 

a.  Tell  why  we  get  a  good  estimate  for 
6  X  89  if  we  think,  6  X  90  =  540.  v 

89  rjunded  to  the  nearest  ten  is  90.  _ 

b.  Is  6  X  89  =  540  —  6  a  true  sentence? 


v 

Y  es 


2.  If  a  bus  goes  62  miles  on  each  of  49  trips, 
it  will  travel  how  many  milesf  A8Give  a  mathe¬ 
matical  sentence  for  this  problem.  n= 49x62 

a.  What  is  the  estimate  if  we  think,  50  X  607  3,ooo 

b.  How  does  the  estimate  you  made  compare  with  the 
product  Of  49  and  62?  The  estimate  is  38  less. 


Multiply 

$2.85 


$19.95 


B 

Multiply 

26 

45 

1,170 


3.  Mr.  Day  drives  a  bus  7  hours  a  day  for  which  he  is  paid 
$2.85  per  hour.  How  much  does  he  earn  each  day  that  he  works? 

a.  To  estimate,  round  $2.85  to  the  nearest  dollar.  Then 
think,  7X3=  _?_.] 

b.  From  your  estimate,  do  you  think  the  product  $19.95 
(see  box  A)  is  a  reasonable  answer?  Yes 

c.  Explain  how  the  estimate  helps  you  decide  where  to 
place  the  decimal  point  in  the  numeral  for  the  product,  it  shows 

*  that  you  need  a  2-place  numeral  for  your  whple  dollars. 

4.  Box  B.  Explain  why  a  better  estimate  tor  45  X  26  is  found 
if  we  think  40  X  30  than  if  we  think  50  X  30.  Compare  the 

Since  we  rounded  to  the  greater 

better  estimate  with  the  correct  answer.  number  of  tens  for  26,  and  45  is 
halfway  between  40  and  50,  it  is  better  to  round  45  to  40  the  lesser  number  of 
tens.  The  estimate  1,200  is  30  more  than  1,170. 

[W] 


Estimate  the  product  for  each  of  Ex.  5-11.  Write  a  mathe¬ 
matical  sentence  to  show  the  factors  you  used  and  their  products. 
For  Ex.  5  write,  70  X  60  =  4,200. 


70  x  60  =  4,200 

5.  58a 

8  x  80  =  640 

6.  79a 

30x30  =  900  40x60  =  2,400  8x6  =  48 

7.  29  a  8.  65a  9.  $6.19A 

60  x  1  =  60 

10.  $0.72a 

10  X  so  =  500 

11.  48 

69 

8 

31  37  8 

59 

12 

4.6UJ 

632 

899  <  2,405  $49.52  $.  42.48  .  576 

Ex.  5-11.  Find  the  product  and  compare  with  your  estimate. 

64 
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Pupil’s  Objectives 

(a)  To  review  the  estimation  of  products  by 
rounding  one  or  both  factors  to  the  nearest  ten  or 
to  the  nearest  dollar;  and  (b)  to  develop  skill  in 
finding  products  when  one  or  both  factors  are 
multiples  of  ten. 

Background 

Success  in  estimating  products  is  dependent  upon 
skill  in: 

(a)  rounding  to  the  nearest  10,  100,  or  1,000; 

(b)  rounding  to  the  nearest  dollar  or  ten  dollars 
when  a  numeral  shows  money; 

(c)  multiplying  when  one  or  both  factors  are 
multiples  of  10,  100,  or  1,000. 

These  prerequisite  skills  have  been  reviewed  on 
pages  24-25,  on  pages  58-59,  and  on  page  62. 

To  make  certain  that  pupils  use  rounded  num¬ 
bers  in  making  estimates,  the  text  suggests  that 
pupils  show  the  mathematical  sentences  they  use  in 
obtaining  estimates.  For  example,  to  estimate  6  X 
$3.98,  the  pupil  should  write  the  mathematical 
sentence,  6X4  =  24. 

Pre-Book  Lesson 

•  Show  on  the  board  the  following: 


a 

b 

c 

89 

324 

$3.15 

53 

287 

$0.86 

67 

350 

$2.89 

45 

698 

$0.54 

Ask  pupils  to  round  the  numbers: 

in  column  a  to  the  nearest  ten; 
in  column  b  to  the  nearest  hundred; 
in  column  c  to  the  nearest  dollar 

•  Recall  for  pupils  that  we  name  the  same 
amount  of  money  when  we  say  that  we  have  one 
dollar  as  when  we  say  we  have  one  hundred  cents. 
Therefore,  rounding  to  the  nearest  dollar  is  like 
rounding  to  the  nearest  hundred. 

•  To  provide  oral  practice  in  giving  products, 
show  on  the  board  the  examples  in  column  d  and 


have  pupils  give  products  and  explain  their  thinking. 


d 

e 

7  X  50 

6  X  90 

60  X  4 

40  X  70 

8  X  30 

5  X  90 

20  X  40 

60  X  30 

80  X  90 

70  X  50 

Provide  written  practice  by  asking  pupils  to  num¬ 
ber  from  1-5  and  write  only  the  answers  on  their 
papers  for  the  examples  in  column  e. 

Using  the  Text  Page 

•  Ex.  1.  Read  and  discuss  with  the  class.  Next, 
have  the  product  6  X  89  found  on  the  board,  by 
showing  that  the  factor  6  distributes  over  addition, 
as  in  Ex.  A,  and  also  over  subtraction,  as  in  Ex.  B. 

A  B 

rc  =  6  X  89  n  =  6  X  89 

=  6  X  (80  +  9)  =  6  X  (90  -  1) 

=  480  +  54  =  (6  X  90)  -  (6  X  1) 

n  —  534  =  540  —  6 

n  =  534 

•  Ex.  3.  Discuss  and  then  present  this  problem: 

“Estimate  the  amount  Mr.  Day  earns  per  week 

if  he  works  35  hours  per  week.  Compare  your  esti¬ 
mate  with  the  product  35  X  $2.85.” 

•  Ex.  4.  Pupils  may  be  able  to  explain  that 
since  45  is  halfway  between  40  and  50,  and  26  only 
one  greater  than  the  number  halfway  between  20 
and  30,  it  is  reasonable  to  round  45  downward  to 
40,  and  to  round  26  upward  to  30. 

Individualizing  Instruction 

•  Slower  learners  may  need  to  continue  to  use 
tables  like  the  one  shown  on  Teacher’s  Page  63, 
when  both  factors  are  multiples  of  10. 

•  More  capable  pupils  may  use  price  lists  from 
grocery  stores  or  department  stores  and  formulate 
word  problems  which  require  addition,  multipli¬ 
cation,  or  subtraction  for  solution.  Pupils  may 
write  their  problems  on  4  X  6  cards  so  that  they 
may  be  exchanged  and  solved  by  other  pupils. 
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Pupil’s  Objectives 

(a)  To  learn  to  differentiate  between  addition 
and  multiplication  as  the  operation  to  use  in  the 
solution  of  word  problems;  and  (b)  to  develop  the 
habit  of  utilizing  a  number-line  picture  or  some 
other  diagrammatic  representation  of  the  quantita¬ 
tive  relationships  in  the  problem  as  an  aid  in 
writing  mathematical  sentences  for  problems. 

Background 

For  some  of  the  word  problems  on  the  page,  a 
mathematical  sentence  involving  either  addition  or 
multiplication  may  be  used.  However,  for  many 
situations  multiplication  is  more  appropriate  than 
addition.  To  differentiate  between  addition  and 
multiplication,  pupils  must  analyze  the  information 
given.  Pupils  who  have  difficulty  may  be  guided 
to  think  in  terms  of  sets  or  a  number-line  picture. 

If  non-equivalent  sets  are  joined,  we  find  the 
number  for  the  total  set  by  adding  the  numbers  of 
the  sets.  If  equivalent  sets  are  joined,  it  is  more 
appropriate  to  multiply  to  find  the  number  for 
the  total  set.  On  a  number-line  picture,  movement 
to  the  right  in  intervals  equal  in  length  suggests 
multiplication,  while  movement  in  unequal  inter¬ 
vals  suggests  addition. 

Pupils  may  need  to  be  reminded  that  when  we 
perform  the  operation  of  addition  or  multiplication 
associated  with  a  situation  of  joining,  it  is  the  num¬ 
bers  upon  which  we  operate,  and  not  the  elements 
of  the  set.  Therefore,  when  showing  the  number 
operation,  we  write  only  the  numerals. 

Teacher’s  Preparation 

You  will  want  to  have  your  permanent  number¬ 
line*  mounted  on  the  chalkboard  for  use  in  this 
lesson,  or  you  may  prefer  to  draw  a  number-line 
picture  on  the  board. 

*See  6,  page  xix. 


Pre-Book  Lesson 

Show  on  the  board  information  of  current  in¬ 
terest  to  your  pupils  such  as  the  following: 

1.  There  were  72  fathers  and  78  mothers  in  at¬ 
tendance  at  the  parents  meeting  last  week. 

2.  For  the  meeting,  the  chairs  in  the  gym  were 
arranged  in  12  rows  of  18  chairs  each. 

3.  The  committee  bought  13  packages  of  paper 
cups  with  15  cups  in  a  package. 

4.  For  refreshments,  5  gallons  of  ice  cream  costing 
$1.85  per  gallon  were  used. 

5.  The  glee  club  sang  for  the  parents  meeting. 
There  were  27  girls  and  36  boys  in  the  glee  club. 

Ask  questions  which  suggest  the  operations  of  ad¬ 
dition  and  multiplication  which  may  be  answered 
by  reference  to  the  information  given.  Have  pupils 
tell  whether  addition  or  multiplication  is  the  opera¬ 
tion  to  use  and  why.  Have  the  mathematical 
sentences  written  on  the  board.  Help  pupils  to 
state  in  their  own  words  the  generalizations  given 
in  the  Background  section. 

Using  the  Text  Page 

•  Select  different  pupils  to  read  each  problem 
and  explain  whether  the  numbers  given  should  be 
used  as  addends  in  a  mathematical  sentence  or  as 
factors.  Have  the  appropriate  sentence  given. 

•  Ex.  1-2.  Ask  pupils  to  relate  the  operation 
they  used  to  the  number-line  pictures. 

•  After  pupils  write  and  solve  mathematical  sen¬ 
tences  for  each  problem,  have  pupils  read  the 
statements  they  made  to  answer  the  questions. 

Individualizing  Instruction 

•  Slower  learners  may  need  individual  assistance 
with  the  written  assignment. 

•  Direct  more  capable  pupils  to  write  questions  to 
make  problems  using  the  information  about  the 
parents  meeting.  Ask  them  to  write  and  solve 
mathematical  sentences  for  their  problems. 
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*  Translation  from  the  problem  situation  to  the  mathematical  sentence  is  more 
important  than  the  solution  of  the  sentence  for  the  work  on  this  page. 

Add  or  Multiply? 


Resurvey;  using  a  number-line  picture  [O] 

*  Explain  why  we  must  add  to  solve  some  of  the  problems 
below.  Explain  why  we  may  multiply  to  solve  others.  Give  a 
mathematical  sentence  for  each  one.  Use  number-line  pictures 
like  those  for  Ex.  1  and  Ex.  2  if  you  need  them.  we  add  when  the  addends  are  not  alike 

.  We  may  multiply  when  the  addends  are  alike 

1.  Ihe  science  club  was  composed  of  18  fourth-grade  pupils, 

15  fifth-grade  pupils,  and  17  sixth-grade  pupils.  How  many 
pupils  were  in  the  science  club?  n  =  18+ 15+ 17;  so  There  were  50  pupils 

in  the  science  club. 


18 


15 


17 


_  _ _  n 

10  15  20  25  30  35  40  45  50  55  60 


2.  The  children  who  ride  their  bicycles  to  school  park  them 
in  3  rows.  When  there  are  15  bicycles  in  each  of  the  3  rows, 
there  are  how  many  bicycles  in  all?  n=3X  is;  45  There  are  45  bicycles  in  aii. 

,  15 . 15  15 

- • - • - • - - - - - • - . _ _ _ l _ . _ . _ 

0  5  10  15  20  25  30  35  40  45  50  55  60 


3.  Each  of  the  19  tables  in  the  lunchroom  will  seat  14  children. 

One  noon  the  children  filled  all  19  tables.  How  many  children 

were  eating  in  the  lunchroom  that  day?  n=  19x  14;  266  There  were  266  children  eating 

in  the  lunchroom  that  day. 

4.  In  one  three-shelf  bookcase  there  were  35  books  on  one 
shelf,  48  on  another,  and  29  on  another.  What  was  the  total 

number  Of  books  in  the  bookcase?  n  =  35  +  48+29;  112  There  were  112  books  in 

the  bookcase. 

5.  If  a  school  has  6  classes  of  32  children  each  and  4  classes 

of  30  each,  how  many  children  are  in  the  school?  n=(6x32)+(4X30);  312 

There  are  312  children  in  the  school. 

[W] 

For  each  problem,  write  a  mathematical  sentence.  Find  the 
number  for  n  for  each  of  your  mathematical  sentences.  Write  a 
statement  in  words  that  answers  the  question  in  each  problem,  above™"1  P'SS 
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How  Well  Do  You  Remember? 

Multiplication  [W] 

Write  T  or  F  for  each  of  Ex.  1-9. 

1.  9  X  56  =  56  X  9T  4.  (7  X  0)  X  5  =  35  f  7.  5  X  268  =  5  X  (8  +  60  +  200)  t 

2.  45  -t-  9  =  9  45  F  5.  9  X  60  =  54  X  10T  8.  7  X  42  =  (7  X  40)  +  (7  X  2) T 

3.  637  X  0  =  637  F  6.  27  x  1  =  27 1T  9.  (2  X  36)  X  5  =  (2  X  5)  X  36  T 

Ex.  10-13.  Estimate  each  product.  Write  a  mathematical 
sentence  to  show  the  numbers  you  used  to  make  an  estimate. 


A 

Mike’s  earnings 

mowing  lawns 

$4.25 

weeding  gardens 

$1.50 

raking  leaves 

$1.90 

10.  78 

11.  395 

12.  39 

13.  518 

6 

4 

27 

7 

6  x  80  =  480  4  x  400  =  1,600  30  x  40  =  1,200 

Ex.  14-17.  Copy  and  multiply. 

7  x  500  =  3,500 

14.  90 

15.  $31.15 

16.  58 

17.  6,954 

70 

8 

36 

9 

6,300 

$  249.20 

2,088 

62,586 

18.  How  much  did  Mike  earn  in  all  for  doing  the  jobs  listed 
in  box  A?  $7.65 


19.  How  much  will  Mike  earn  mowing  lawns  if  he  earns  $4.25 
each  week  for  eight  weeks?  $34. oo 

4  Extra  Examples.  Set  41.  4  Extra  Problems.  Set  116. 


Try  These  Exercises! 


Enrichment  [W] 

1.  Box  B.  Starting  with  90,  each  product  is  how  many 
times  as  great  as  the  product  which  is  shown  just  above  it?v 

2  times  as  great 

2.  Does  6  X  45  equal  (4  X  45)  +  (2  X  45)?y/eThen  we 
can  find  6  X  45  by  adding  what  two  numbers  shown  in 
boxB?v6  X  45  =  _?_7° 

90+  180 

3.  To  find  19  X  45,  what  three  numbers  shown  in  box  B 

855 

would  you  add? v  19  X  45  =  _?_ 

720+90  +  45 

4.  By  adding  just  the  products  of  45  that  are  shown  in  box  B, 
find  3  X  45,  4  X  45,  5  X  45,  and  so  on  to  21  X  45. 

3  x  45  =90 +  45;  135  8x45  =  360  13  x  45  =  360  +  180  +  45;  585  18  x  45  =  720  +  90;  810 

4x45=  180  9  x  45  =  360  +  45;  405  14  x  45  =  360  +  180  +  90;  630  19  x  45  =  720  +  90  +  45;  855 

W  5  x45=  180  +  45;225  10  x  45  =  360  +  90;  450  15  x  45  =  360  +  180  +  90  +  45;  675  20  x  45  =  720  +  180;  900 

6  x45  =  180  +  90;270  1 1  x  45  =  360  +  90  +  45;  495  16x45  =  720  21  x  45  =  720  +  180  +  45;  945 

7  x45  =  180  +  90  +  45;  315  1 2  x  45  =  360  +  180;  540  17  x  45  =  720  +  45;  765 


1  X  45  =  45 

2  X  45  =  90 
4  X  45  =  180 
8  X  45  =  360 

16  X  45  =  720 
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Pupil’s  Objective 

To  take  a  test  to  evaluate  understandings  of  the 
properties  of  multiplication  and  to  determine  the 
extent  to  which  multiplication  skills  have  been 
mastered. 

Background 

Ex.  1-9  of  this  test  are  similar  to  the  examples 
in  the  first  section  of  the  test  on  page  57.  No  doubt 
the  results  will  be  much  better  on  this  test  since 
the  work  on  pages  58-62  made  extensive  use  of  the 
properties  involved. 

Skill  in  estimating  is  tested  in  Ex.  10-13. 

Skills  in  finding  products  when  one  factor  is  less 
than  10  and  when  both  factors  are  named  by  2- 
place  numerals  are  tested  in  Ex.  14-17. 

Ex.  18-19  require  pupils  to  differentiate  between 
addition  and  multiplication  as  operations  to  use  in 
solving  problems. 

The  enrichment  exercise  at  the  bottom  of  the 
page  provides  other  applications  of  the  Distributive 
Property  of  Multiplication  over  Addition.  Any 
whole  number  less  than  32  can  be  named  by  the 
sum  of  the  powers  of  2  less  than  32  (1,  2,  4,  8,  16) 
without  repeating  any  of  the  numbers  more  than 
once.  For  example,  17  =  16  +  1;  25  =  16  +  8  + 
1;  30  =  16  +  8  +  4  + 2.  Therefore,  any  product 
of  45  and  a  whole  number  less  than  32  can  be  found 
by  finding  the  sum  of  products  listed  in  box  B. 
Although  there  are  many  conclusions  that  could  be 
arrived  at  from  this  exercise,  it  is  not  necessary  for 
pupils  to  attempt  to  generalize  the  mathematics  of 
the  exercise. 

Pre-Book  Lesson 

Show  on  the  board  set  A  as  follows: 

A  =  {0,  1,  7,  5,  6,  24,  38} 

Choose  a  pupil  to  illustrate  on  the  board  each  of 
the  properties  of  multiplication  using  one  or  more 
numbers  from  set  A.  List  the  names  of  the  proper¬ 
ties  if  necessary,  or  use  the  following  general  forms. 


a  X  b  =  b  X  a  [24  X  38  =  38  X  24] 

(a  X  b)  X  c  =  a  X  {b  X  c) 

[(5  X  6)  X  7  =  5  X  (6  X  7)] 
«X0  =  0  [38  X  0  =  0] 

aX\=a  [38  X  1  =  38] 

a  X  (b  +  c)  =  (a  X  b)  +  (a  X  c) 

[6  X  (5  +  7)  =  (6  X  5)  +  (6  X  7)] 

Using  the  Text  Page 

•  Read  with  pupils  the  directions  for  each  set 
of  examples  in  the  test.  For  Ex.  10—13,  emphasize 
that  the  mathematical  sentence  is  to  show  the 
numbers  used  to  make  an  estimate  and  also  the 
estimate.  For  Ex.  14-17,  tell  pupils  to  show  all 
their  work  for  the  multiplication. 

•  Observe  pupils  as  they  take  the  test  and  note 
the  types  of  errors  which  seem  to  be  most  common 
so  that  you  may  provide  remedial  work  immediately. 

•  After  the  test  has  been  completed  and  examples 
marked  correct  or  incorrect,  discuss  Ex.  1-9. 
Have  pupils  identify  the  properties  of  multi¬ 
plication  used  to  decide  whether  an  example  was 
true  or  false.  Have  a  pupil  show  what  change  to 
make  in  an  example  that  is  false  to  make  it  true. 

•  Have  the  mathematical  sentences  for  Ex.  10- 
13  shown  on  the  board  and  explained. 

•  Select  one  or  more  pupils  to  work  each  of 
Ex.  14-19  on  the  board.  Have  Ex.  16  checked  by 
commuting  the  factors  and  multiplying  again. 

•  Ask  a  pupil  to  explain  why  he  used  the 
operation  of  addition  for  Ex.  18  and  multiplication 
for  Ex.  19. 

Individualizing  Instruction 

•  Help  slower  learners  to  identify  any  basic 
multiplication  facts  which  caused  them  to  get 
incorrect  products  in  Ex.  14-17.  Have  pupils  make 
study  cards  for  these  facts.  * 

•  For  all  pupils,  assign  Extra  Examples,  Set  41, 
and  Extra  Problems,  Set  116,  as  needed. 

•  All  pupils  who  have  completed  the  upper  section 
of  the  page  satisfactorily  may  work  the  enrichment 
exercise  at  the  bottom  of  the  page. 

*See  25,  page  xix. 
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Pupil’s  Objectives 

(a)  To  learn  to  find  products  when  both  factors 
are  named  by  3-place  numerals;  and  (b)  to  learn 
to  use  estimates  for  products  as  a  way  of  judging  the 
reasonableness  of  products. 

Background 


On  page  62,  pupils  learned  that  the  Associative 
Property  of  Multiplication  justifies  the  procedure 
we  use  to  multiply  any  whole  number  by  a  multiple 


of  100. 

A  Multiply 

B  Multiply 

C  Multiply 

187 

196 

379 

400 

500 

256 

74,800 

98,000 

2  274 

18  95 

75  8 
97,024 

Special  attention  must  be  given  to  examples 
like  Ex.  B  above  in  which  the  digit  in  hundred's 
place  in  the  numeral  for  the  product  is  also  0.  If 
confusion  arises,  pupils  may  be  told  to  first  multiply 
196  by  5  to  get  980,  then  note  that  980  is  multiplied 
by  100  by  annexing  two  zeros. 

Finding  products  for  examples  such  as  Ex.  C 
above  requires  the  renaming  of  one  factor  as  the 
sum  of  three  addends  and  the  distribution  of  the 
other  factor  over  these  addends.  The  thinking  for 
each  step  is  shown  in  Ex.  D  below. 

D  n  =  256  X  379 

=  (6  +  50  +  200)  X  379 
=  (6  X  379)  +  (50  X  379)  +  (200  X  379) 
=  2,274  +  18,950  +  75,800 
n  =  97,024 

When  the  products  are  shown  in  the  vertical 
form  as  in  Ex.  C,  it  is  not  necessary  to  show  the  0 
in  one’s  place  of  18,950  or  to  show  the  0  in  one’s 
place  and  in  ten’s  place  of  75,800. 

In  the  vertical  form,  pupils  need  to  understand 
that  we  can  show  each  product  in  a  particular 
position  because  of  place  value. 

Understanding  of  the  reason  for  each  step  and 
success  in  obtaining  correct  answers  are  of  greater 
importance  than  the  type  of  algorithm  used. 


Pre-Book  Lesson 

•  Review  the  technique  for  finding  products 
when  one  factor  is  a  multiple  of  100  and  the  other 
factor  is  a  multiple  of  10  or  of  100. 

©  Show  on  the  board  Ex.  a-d  given  below  and 
have  pupils  use  rounded  numbers  and  estimates  to 
help  in  locating  products  which  could  not  be  correct. 
Have  pupils  explain  their  thinking. 

a.  38  X  699  =  2,562  c.  604  X  56  =  3,824 

b.  51  X  87  =  4,437  d.  487  X  209  =  10,783 

©  Show  on  the  board  Ex.  E  given  below  without 
the  work.  Ask  a  pupil  to  rename  the  factor  234  in 
expanded  form  as  the  fim  of  three  addends.  Show 
this:  234  =  200  +  30  +  4  or  4  +  30  +  200. 

E  467  F  467  G  H 

X  234  X  4  467 

1  868  <—1,868  X  30  467 

14  010  < - 14,010  X  200 

93  400  < -  93,400 

109,278 

Ask  different  pupils  to  work  Ex.  F,  G,  and  H 
to  show  how  467  may  be  distributed  over  the 
addends  4,  30,  and  200.  Then  complete  Ex.  E  by 
showing  the  three  products  and  the  final  product. 

Using  the  Text  Page 

The  oral  work  is  a  continuation  of  the  Pre-Book 
Lesson.  If  you  consider  it  necessary,  have  different 
pupils  do  the  work  on  the  board  to  find  each 
product  for  Ex.  B,  as  was  done  for  Ex.  E  in  the 
Pre-Book  Lesson. 

Individualizing  Instruction 

•  For  slower  learners  who  may  not  be  successful 
in  multiplying  with  2-place  numerals,  postpone 
Ex.  5-15  and  assign  the  following  examples. 

a.  n  =  68  X  54  c.  n  =  58  X  34 

b.  n  =  39  X  72  d.  n  =  92  X  67 

•  Have  more  capable  pupils  show  the  application 
of  the  distributive  property  by  working  some 
examples  by  the  form  shown  for  Ex.  D  in  the  Back¬ 
ground  section. 
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Relate  the  three  partial  products  shown  in  the  multiplication  algorithm  to  the 
renaming  of  one  factor  and  the  application  of  the  distributive  property. 

Products  of  Greater  Factors 

Extension;  using  the  Commutative  Property  of  M.  [O] 


1.  Jean’s  mother  bought  28  yards  of  material 
at  $2.95  per  yard  to  make  new  curtains.  What 
was  the  total  cost  of  the  material?  nLZT^w  is°  3o.e 

$2.95  rounded  to  the  nearest  dollar  is  3. 

a.  To  estimate  the  cost,  why  can  we 
think,  30  X  3  =  90} 

b*  Fro^6\fie  work  sh°w in  box  A>  what 

is  8  X  295?a20  X  295?/ 


A 

Multiply 

$  2.95 

28 

(8  X  295)  = 

23  60 

(20  X  295)  = 

59  00 

$  ?  ?.60 

82 

then  find  the  cost  of  28  yd.  of  material.  $82-60 

2.  Box  B.  To  estimate  324  X  286,  round  each  factor  to  the 
nearest  hundred.  300  X  300  =  _?!0'000 

a*  Toini1HltiP1^?othink  of  324  as  4  +  20  +  _  ?30.°  What 
is  4  X  286? A 20  X  286?A300  X  286?  85,800 

b.  On  the  board,  complete  the  work  shown  in  box  B. 

c.  Compare  the  estimate  with  the  correct  answer. 90,000 ^ 

The  ,3\?ox  fit,  Is  29  X  286  equal  to  572  tens  or  572?  How 

The  last  digit  of  the  numeral  is  shown  in  ten's  place. 

is  this  shown?  a  How  does  858  indicate  858  hundreds  ?v  On 

The  last  digit  of  the  numeral  is  shown  in  hundred's  place. 

the  boards  complete  the  work  shown  in  box  C. 

**  4.  Does  the  form  in  box  B  and  the  form  in  box  C  give  the 
same  product?  Y  es 

[w] 

Ex.  5-10.  Multiply.  Check  each  product  by  commuting 
the  factors  and  multiplying  again. 


2,360  and  5,900. 


5.  749 

6.  857 

7.  698 

8.  576 

9.  89 

10.  900 

608 

490 

700 

45 

37 

58 

455,392 

419,930 

488,600 

25,920 

3,293 

52,200 

Ex.  11-15.  Estimate  each  product.  Use  your  estimate  to 
place  the  decimal  point  correctly  in  the  numeral  for  the  product. 

40  x  7  =  280  2(Tx  9  =  180  50  x5  =  250  80  x8  =  640  r  70  x  5  =  350 


11.  $7.14  12.  $8.93  13.  $5.06  14.  $7.62  15.  $5.36 

39  18  52  83  68 

$  278.46  $  160.74  $  263.12  $  632.46  $  364.48 

A  Reteaching.  Set  9.  4  Extra  Examples.  Set  42. 

**  In  the  short  form  for  the  algorithm  the  proper  placement  of  the 
partial  product  eliminates  the  need  for  zeros. 
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Finding  Quotients 


Resurvey  [O] 

1.  Give  the  quotient  for  each  division 
in  box  A.  Tell  how  54  4-  6  =  9  helps 
you  with  each  of  the  others.  see  below. 

2.  Give  the  number  for  n  for  each  of 
Ex.  a-d  and  explain  your  thinking.  Tell 
the  basic  fact  which  helps  you. 

56  -b  7  =  8  80 

a.  n  =  240  =  8^8=3  b.  560  h-  7  =  n  A 
c.  n  =  3,500  -r-  7:;  ■’  !<1.  n  =  630  4-  90  v 

633-9  =  7  7 

3.  Box  B.  To  divide  284  by  4,  we  may 
think  or  record  the  steps  as  shown. 

a.  In  step  (1),  284  is  renamed  as  the  sum  of  what 
addends8?^  Are  both  280  and  4  multiples  of  4?  Yes 


A  54  4-6=  _?’ 

540  -r-  6  =  _?’° 

540  -5-  60  =  _?2 

g 

n  =  284  -f-  4 
=  (280  +  4)-f-4 

(1) 

=  (280  -J-  4)  +  (4  -h  4) 

(2) 

=  70+1  c 

bum  ot  the 

(3) 

tl  —  _?_  division  in 

(4) 

step  (2) 

Divide  by  4 
168  42 
364  91 
208  52 
124  31 


Divide  by  3 
219  73 
246  82 
183  61 

150  50 


Divide  by  5 

350  70 

455  91 
400  80 
255  51 


b.  In  step  (2),  which  addend  is  divided  first  Which 

is  divided  second  ?4  280  v  4  =  4  -f  4  =  _?l. 

c.  Explain  steps  (3)  and  (4).  see  box  b. 

In  renaming  a  dividend,  we  may  select  addends  which  are 
multiples  of  the  divisor.  The  work  in  box  B  uses  a  form  of 
the  Distributive  Property. 

[w] 

Ex.  4-9.  Find  the  number  for  n  by  renaming  the  divi¬ 
dend  as  indicated  and  completing  the  steps  as  in  box  B. 

4.  n  =  276  4-  3  5.  n  =  216  -r-  4 

=  (270  +  6)  4-  3  =  (200  +  J6_)  -T-  4 

92  =  (270  +  3)  +  (6  -T-  3)  54  =  (200  4)  +  (16  -4-  4) 


6.  n  =  470  4-  5 
94  =  (450  +  20)  -r-  5 

8.  «  =  225  -r-  3 
75  =  (210+  _?l)  4-  3 


7.  n  =  438  4-  6 
73  =  (420  +  38_)  4-  6 

9.  n  =  364  -i-  7 
52  =  (350  +  _?4_)  -T-  7 


10.  Divide  as  directed  in  boxes  C-E.  s  ee  boxes  C-E. 
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Ex.  1.  •  Since  540  is  10  times  greater  than  54,  and  the  divisors  are  the  same, 
the  answer  must  be  10  times  greater  than  9. 


•  Since  540  is  10  times  greater  than  54,  and  60  is  10  times  greater  than 
6,  the  answer  is  the  same  as  for  54  t  6. 
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Pupil’s  Objectives 

(a)  To  review  basic  division  facts  and  to  extend 
their  use  to  finding  quotients  named  by  2-place 
numerals;  and  (b)  to  learn  to  find  quotients 
named  by  2-place  numerals  by  renaming  the 
dividend  as  the  sum  of  multiples  of  the  divisor. 


Background 


Since  the  introduction  of  the  basic  facts,  emphasis 
has  been  placed  upon  the  inverse  relationship  of 
multiplication  and  division.  If  the  factors  4  and 
70  are  multiplied  to  obtain  the  product  280,  then 
division  of  the  product  by  either  factor  will  yield  the 
other  factor.  (280  4  =  70,  and  280  -4-  70  =  4) 

To  multiply  82  by  4  (Ex.  a  shown  below),  pupils 
learned  to  rename  82  as  80  +  2  and  distribute  the 
factor  4  over  these  addends.  Then  the  products 
were  added. 


(a)  Doing 
n  =  4  X  82 
=  4  X  (80  +  2) 

=  (4  X  80)  +  (4X2) 
=  320  +  8 
n  =  328 


(b)  Undoing 
n  =  328  -h  4 
=  (320  +  8)  -s-  4 
=  (320  -4-  4)  +  (8  -4-  4) 
=  80  +  2 
n  =  82 


To  undo  the  multiplication  in  Ex.  a,  we  find  328 
-4-  4  by  renaming  328  as  320  +  8.  Then  we  divide 
each  addend  by  4  (Ex.  b).  The  products  in  Ex.  a 
are  the  dividends  in  Ex.  b. 


Pre-Book  Lesson 

•  Show  on  the  board  the  examples  in  column  (a) 
given  below  and  have  pupils  find  the  products. 
Now  change  one  factor  to  make  it  a  multiple  of  10 
as  in  column  (b).  Have  pupils  find  these  products. 


Discuss  the  inverse  relationship  of  multiplication 
and  illustrate  it  for  each  product  in  column  (b)  by 
having  pupils  write  on  the  board  the  division 
examples  in  columns  (c)  and  (d). 

•  Show  on  the  board  the  sentence,  n  =  3  X  93. 
Ask  a  pupil  to  multiply  using  the  distributive 
property.  Next,  present  n  =  279  h-  3  and  ask  a 
pupil  to  rename  279  as  tens  and  ones.  Elicit  the 
fact  that  27  tens,  or  270,  is  a  multiple  of  3  and  also 
that  9  is  a  multiple  of  3.  Ask  a  pupil  to  divide  270 
by  3  and  9  by  3.  Write  the  steps  for  the  division 
example. 

Have  pupils  compare  the  steps  in  the  two 
examples,  noting  that  the  products  in  one  are  the 
dividends  in  the  other. 

•  Have  the  examples,  n  =  3  X  87  and  n  —  261  -4- 
3,  worked  on  the  board.  Emphasize  the  necessity 
for  renaming  261  as  the  sum  of  multiples  of  the 
divisor  3.  If  they  rename  261  as  26  tens  +  1  one, 
point  out  that  26  is  not  a  multiple  of  3.  They  should 
then  think  of  the  greatest  multiple  of  3  that  can  be 
subtracted  from  26.  It  is  24.  So  they  would  rename 
261  as  240  +  21. 

Using  the  Text  Page 

The  oral  work  reinforces  the  developmental  work 
in  the  Pre-Book  Lesson.  You  may  wish  to  cover 
orally  the  work  in  boxes  G,  D,  and  E  before  assign¬ 
ing  the  written  work.  Have  pupils  rename  each 
dividend  as  the  sum  of  multiples  of  the  divisor  and 
then  divide  mentally. 

Individualizing  Instruction 

•  Slower  learners  may  find  the  division  algorithm 
shown  below  easier  to  understand  than  the  mathe¬ 
matical  sentence  shown  in  the  text. 


(a) 

(b) 

(c) 

(d) 

7X9 

7  X  90 

630  -5-  7 

630  -4-  90 

8X6 

8  X  60 

480  8 

480  -5-  60 

4X7 

40  X  7 

280  ■+■  7 

280  -5-  40 

7X6 

7  X  60 

420  -5-  7 

420  -4-  60 

8X7 

80  X  7 

560  7 

560  -4-  80 

90  2 

4)368  =  4)360  +  4)8 

•  For  more  capable  children ,  assign  the  following 
examples  which  include  more  difficult  renaming. 

n  =  81-5-3  n  =  194-5-2  w  =  192-^3  n  =  144-*-4 


Teacher’s  Page  68 


Teaching  Page  69 


Pupil’s  Objective 

To  review  division  using  the  vertical  algorithm 
when  divisors  are  not  greater  than  9,  and  dividends 
are  named  by  2-  or  3-place  numerals. 

Background 

The  division  on  this  page  utilizes  the  vertical 
algorithm  for  showing  the  renaming  of  the  dividend 
as  the  sum  of  multiples  of  the  divisor.  However, 
the  renaming  is  not  done  in  advance  of  the  dividing. 
The  renaming  is  accomplished  by  using  basic 
multiplication  facts  to  find  the  greatest  multiple  of 
the  divisor  which  can  be  subtracted  when  the  tens 
are  being  divided,  and  then  repeating  this  step 
when  the  ones  are  being  divided. 

In  the  example  shown  below,  592  =  5  hundreds 
+  9  tens  +  2  ones.  It  is  evident  that  5,  the  number 
of  hundreds,  cannot  be  divided  by  8,  so  we  think  of 
592  as  59  tens  +  2  ones. 

8)592  =  8)5  hundreds  +  9  tens  +  2  ones 

7  tens  +  4  ones  =  74 
=  8)59  tens  +  2  ones 
56  tens 

3  tens  +  2  ones  =  32  ones 
32  ones 

We  divide  in  two  steps,  first  dividing  the  number 
of  tens,  then  the  number  of  ones.  After  completing 
the  division,  it  is  possible  to  rename  the  dividend  as 
the  sum  of  multiples  of  the  divisor,  thus: 

592  8  =  (560  h-  8)  +  (32  -t-  8),  or 

(59  tens  +  2)  -4-  8  =  (56  tens  -  8)  +  (32  -t-  8) 

Pre-Book  Lesson 

Present  a  problem  of  current  interest,  such  as: 

“Our  school  received  406  new  books.  They  came 
in  7  cartons  with  the  same  number  of  books  in  each 
carton.  How  many  books  did  each  carton  contain?” 

Ask  a  pupil  to  show  on  the  board  the  division 
example  and  then  estimate  the  quotient.  To  pro¬ 
vide  assistance  in  estimating,  start  a  table  of 
multiples  (7  X  10,  7  X  20,  7  X  30,  and  so  on)  on 


the  board.  Have  a  pupil  complete  the  table  through 
7  X  90  =  630. 

Elicit  from  pupils  that:  (a)  the  quotient  will  be 
named  by  a  2-place  numeral  and  (b)  the  quotient 
will  be  greater  than  50  but  less  than  60. 

Now  complete  and  explain  the  division  using  the 
forms  shown  below.  Indicate  that  Ex.  A  shows  the 
quotient  in  expanded  form  and  that  in  Ex.  B 
the  placement  of  the  numeral  indicates  that  35 
names  35  tens  or  350.  Emphasize  the  generalization 
that  we  do  the  division  in  parts,  first  the  tens  and 
then  the  ones. 


A  50  +  8  B  58 

7)400  +  6  7)406 

350  35 

50  +  6  =  56  56 

56  56 


Next,  point  out  that  the  division  enables  us  to 
rename  the  dividend  as  the  sum  of  multiples  of  the 
divisor.  On  the  board  write: 

406  -t-  7  =  (350  -4-  7)  +  (56  -h  7) 

Using  the  Text  Page 

Ex.  1 .  Use  the  table  of  multiples  on  the  board  to 
estimate  the  answer  as  a  number  between  80  and 
90.  See  if  some  pupil  can  explain  that  the  division 
was  accomplished  by  renaming  595  as  560  +  35, 
or  56  tens  +  35. 

Individualizing  Instruction 

•  For  each  of  the  divisors  7,  8,  and  9,  slower 
learners  may  need  to  make  a  number-line  picture  on 
which  they  ring  numerals  for  the  multiples  of  each 
number.  To  find  the  greatest  multiple  of  9  which 
can  be  subtracted  from  58,  pupils  would  locate  54 
on  the  number  line  and  then  find  that  54  is  the 
product  of  9  and  6.  Therefore,  58  -4-  9  =  6,  R  4. 

•  For  more  capable  pupils ,  use  Ex.  3-20  and  after 
they  have  worked  them  as  directed  in  the  text,  have 
them  divide  each  one  by  using  a  mathematical 
sentence  and  renaming  the  dividend  as  the  sum  of 
multiples  of  the  divisor. 
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*  Emphasize  that  when  dividing  tens  and  when  dividing  ones,  the 
greatest  multiple  of  the  divisor  was  subtracted. 

Division  in  Vertical  Form 

Resurvey;  division  algorithm  [O] 

1.  A  train  traveled  595  miles  in  7  hours.  If  it 

A 

went  the  same  number  of  miles  each  hour,  how 
many  miles  did  the  train  travel  per  hour? 

a.  Box  A.  Will  the  quotient  for  595  ■—  7  be 
greater  than  10  and  less  than  lOOP^t^hy?  [Then 
it  will  be  named  by  a  numeral  having  how  many 

0  10x7  =  70,  100x70=700;  so  < - 

10  <  595  <700 


quotient 

?? 
7)595 


B 


85 
7)595 
56 
35 
35 
R  0 

595  = 


=  (7X8  tens) 
=  (7X5  ones) 

(7  X  85)  +  0 


43 


9)389 

36 


(9  X  -?ihens) 


R 


29 

27  =  (9  X  -?  Zones) 
2 


digits  ■ 

b.  Box  B.  Since  7  is  the  divisor,  we  should 
think  of  multiples  of  _  ?  Z.  We  first  think  of  595 
as  59  tens  +  -?-  ones. 

c.  Divide  tens:  The  greatest  multiple  of  7 
that  can  be  subtracted  from  59  is  _?Z? 

56  =  7  X  so  56  tens  -4-  7  =  _?f  tens. 

In  which  place  in  the  numeral  for  the  quotient 
is  the  digit  8  written?  t  en’s  place 

d.  After  56  tens  are  divided,  3  tens  and 
_?_  ones  are  left  to  be  divided.  We  show  35 
ones  by  bringing  down  the  digit  5. 

e.  Divide  ones :  35  -4-  7  =  _?Z  Where  is  the 
5  written?  One’s  place 

f .  The  number  of  miles  traveled  per  hour  was  _  ?  33 

g.  Explain  the  checking  sentence.  The  dividend  (595)  is  equal  to  the  product  of  the 

*  _  ~  t".  i  .  .  ..  .  .  divisor  (7)  and  quotient  (85)  plus  the  remainder  (0). 

2.  Box  C.  Explain  the  division.  On  the  board,  test  the  check¬ 
ing  sentence  to  see  if  it  is  a  true  sentence.  389=I9x43)+2 

&  =387  +  2 

=  389  [W] 

Ex.  3-20.  Copy  and  divide.  Write  and  test  a  checking  sen¬ 
tence  for  each  example  as  in  box  C. 

98,  RO  38.R5  84.  RO 

3.  3)294  6.  9)347 

_ 55,  R3  59.  RO 

4.  4)223  7.  6)354 

' _ 70,  R5  ' _ 70,  R4 

5.  7)495  8.  5)354  IX. 


389  =  (9  X  43)  +  2 


8.  5)354 
Reteaching.  Set  10. 


9.  6)504 

46.  R6 

10.  9)420 

_ 57,  RO 

8)456 


28.  R6 

12.  8)230 

74,  R6 

13.  7)524 

82,  R0 

14.  4)328 


v _ 51,  R0 

15.  5)265 

82,  R6 

16.  8)662 

_ 99,  R8 

17.  9)899 


72.  RO 


18.  7)504 

31,  RO 

19.  9)279 

24,  RO 

20.  6)144 


4  Extra  Problems.  Set  117. 
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*  Pupils  should  understand  why  the  number  added  in  the  checking  sentence  (the 
remainder)  must  always  be  less  than  the  divisor  in  the  example  being  checked. 

Quotients  Greater  than  100 

Resurvey  [O] 

1.  Box  A.  Will  the  quotient  for  5,854  6 

Since  6  x  1 ,000  =  6,000  and  5,854  is  less  than  6,000,  the  quotient  ydll  be  less 

be  as  great  as  1,000?  NoWhy  not?  a  Will  it  be  than 

Yes  1,000. 

greater  than  100?  /(Why?  since  6*  100  =  600  and  5,854  is 

greater  than  600,  the  quotient  will  be  greater  than  100. 

2.  A  quotient  greater  than  100  but  less  than 
1,000  will  be  named  by  a  3-place  numeral. 
This  means  that  we  shall  divide  hundreds,  then 
_?_,  and  then  _?_. 

3.  Box  B.  Think  of  5,854  as  58  hundreds 
+  5  tens  +  4  ones. 

a.  Divide  hundreds:  The  greatest  mul¬ 
tiple  of  6  that  can  be  subtracted  from  58  is 
_?_^4  54  hundreds  4-  6  =  _?_9  hundreds. 

In  which  place  is  9  written?  Hundred's  place 

b.  After  54  hundreds  have  been  divided, 

_  ?  4  hundreds  are  left  to  be  divided.  4  hun¬ 
dreds  +  5  tens  (brought  down)  =  45  tens. 

*c.  Explain  how  to  complete  the  division  by  dividing  tens 
and  then  dividing  ones.  Read  the  checking  sentence  and  ex¬ 
plain  how  it  is  used  to  check  the  work. 

4.  Box  C.  When  9,932  is  divided  by  4,  tell  why  there  is  a 

9,932  is  greater  than  4,000  so  the  quotient  will  be  greater  than^  1,000. 

digit  in  thousand's  place  in  the  numeral  for  the  quotient,  a 
Explain  each  step  in  the  division.  On  the  board,  write  and  test  a 
checking  sentence  lor  the  division.  9  932  =  9  932 

For  each  of  Ex.  5-14,  tell  whether  the  quotient  will  be  named 
by  a  2-place,  3-place,  or  4-place  numeral.  Explain.  ^wers  below- 


2,483 

4)9)932 

8__ 

1  9 
1_6 
33 
32^ 
12 
12 

R  0 


6)5)854 


B  -a 

O 

1-4 

’O  w  c o 

C  C  v 

p  S  a 
KHO 

975 

6)5,8  54 

5  4  =(6X9  hundreds) 

~ 45 

42  =  (6X7  tens) 

34 

3  0  =(6X5  ones) 

R  ~4 

5,854  =  (6  X  975)  +  4 
5,854  =  5,854 


1,565,  RO 

5.  6)9390 

995,  RO 

10.  4)3380 


[w] 

Ex.  5-14.  Divide.  Write  a  checking  sentence  for  each  and 


show  that  it  is  a  true  sentence. 

423,  R4  87,  R4 

6.  7)2365  7.  8)700 

164,  R  1  622,  R2 

11.  6)985  12.  9)5300 


651,  R4 

8.  9)5)863 

2,690,  RO 

13.  3)8)070 


1,757,  R0 


9.  5)8)785 

969,  R1 

14.  7)6)784 
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Pupil’s  Objectives 

(a)  To  review  division  when  divisors  are  not 
greater  than  9  and  when  quotients  are  greater 
than  100;  and  (b)  to  increase  ability  to  write  and 
test  checking  sentences  for  division. 


Background 

For  some  examples,  the  number  shown  in 
thousand’s  place  cannot  be  divided  to  show  at 
least  1  thousand  in  the  quotient.  Therefore,  the 
thousands  must  be  renamed  hundreds.  After  the 
division  of  hundreds,  there  is  a  number  of  hundreds 
left  which  must  be  renamed  tens.  The  same  idea 
is  continued  in  dividing  tens  and  then  ones. 

Pupils  have  learned  to  use  estimation  to  decide 
how  many  digits  there  will  be  in  the  numeral  for 
the  quotient.  For  this  purpose,  small  x’s  may  be 
used  as  indicated  below. 

569 

■xxx 

7)3,983 

3  5  (7x5  hundreds) 

48  (4  hundreds  +  8  tens  =  48  tens) 

42  (7X6  tens) 

63  (6  tens  +  3  ones  =  63  ones) 

63  (7x9  ones) 

R  0 

In  the  above  example,  the  number  of  hundreds  is 
divided  first.  The  greatest  multiple  of  the  divisor 
that  is  less  than  39  is  subtracted  from  39.  (39  —  35 
=  4)  The  4  hundreds  left  are  renamed  40  tens  and 
added  to  8  tens  to  make  48  as  the  number  of 
tens  to  be  divided.  Next,  the  greatest  multiple  of 
7  that  is  less  than  48  is  subtracted  from  48.  (48  — 
42  =  6)  The  6  tens  left  are  renamed  60  ones  and 
added  to  3  ones,  making  63  ones  to  be  divided. 

Pre-Book  Lesson 

Present  a  problem  of  current  interest  such  as: 

“On  6  trips  between  our  city  and  city  A,  a  plane 
traveled  4,710  miles.  How  many  miles  did  the 
plane  travel  in  making  one  trip?” 

Direct  all  pupils  to  write  the  division  example  on 
their  papers  and  estimate  the  quotient. 


When  pupils  state  that  the  quotient  will  be 
greater  than  100  but  less  than  1,000,  use  small 
x’s  to  locate  the  digits  for  the  numeral  for  the 
quotient.  Elicit  from  pupils  that  there  will  be  three 
divisions:  hundreds,  tens,  and  ones. 

Work  the  example  on  the  board,  asking  different 
pupils  to  explain  each  step  as  illustrated  in  the 
Background  section. 

Using  the  Text  Page 

•  Choose  pupils  to  show  on  the  board  the  work 
for  the  examples  in  boxes  B  and  C.  Have  each  step 
explained  carefully. 

•  After  discussing  the  checking  sentence  for  Ex. 
B,  indicate  that  the  sentence  was  found  to  be  true 
by  multiplying  6  X  975  to  get  5,850  and  then 
adding  4  to  5,850. 


Individualizing  Instruction 

•  Slower  learners  may  gain  further  insight  into 
the  division  algorithm  by  showing  the  dividend  in 
expanded  form. 

3,504  -T-  6  =  6)3  thousand  +  5  hundred  -j-  4  ones 

The  3  thousand  must  be  renamed  as  hundreds 
because  we  cannot  divide  by  6  to  show  at  least  1 
thousand  in  thousand’s  place  for  the  quotient. 

5  hundred 

6)35  hundred  +  4  ones 

30 

5  hundreds 


After  subtracting,  the  5  hundreds  left  must  be 
renamed  50  tens. 

8  tens  4 

6)50  tens  +  4  ones  6)24 

48 

2  tens 


After  subtracting,  the  2  tens  must  be  renamed 
20  ones.  20  +  4  =  24  ones  left  to  be  divided. 

•  For  more  capable  pupils,  you  may  wish  to  explain 
the  division  form  shown  below  and  direct  them  to 
use  it  in  working  some  examples. 


3,983  7  = 


3,500 
7  + 


420  63 

7+7 
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Pupil’s  Objectives 

(a)  To  review  division  with  quotients  named  by 

3- place  numerals  having  0  in  ten’s  or  one’s  place; 
and  (b)  to  extend  division  to  include  work  with 

4- place  and  5-place  numerals  that  show  money. 

Background 

Pupils  understand  that  0  divided  by  any  counting 
number  gives  0  as  a  quotient.  The  work  on  the  text 
page  and  in  the  Pre-Book  Lesson  indicates  the 
necessity  for  writing  0  in  the  numeral  for  the 
quotient  whenever  0  is  the  greatest  multiple  of  the 
divisor  that  can  be  subtracted  from  the  partial 
dividend  being  divided. 

On  page  64,  pupils  used  estimation  to  help  in 
the  placement  of  the  decimal  point  in  the  numeral 
for  the  product.  Finding  an  estimate  for  the  quotient 
is  helpful  in  placing  the  decimal  point  in  the  nu¬ 
meral  for  the  quotient. 

Pre-Book  Lesson 

•  Show  on  the  board  Ex.  A  and  B  given  below 
and  have  the  thinking  for  each  one  explained. 

A  _10  B  30 

6)64  7)215 

6_  21_ 

4  R  5 

_0 

R  4  215  =  (7  X  30)  +  5 

Elicit  from  pupils  the  generalization  that  0  is  the 
numeral  shown  in  one’s  place  for  each  quotient 
because  0  is  the  greatest  multiple  of  the  divisor  that 
can  be  subtracted  from  the  ones  to  be  divided. 

For  Ex.  B,  point  out  that  it  is  not  necessary  to 
subtract  the  product  0  from  5  ones  after  showing  the 
digit  0  in  one’s  place  for  the  quotient. 

C  706 
8)5,649 

5  6  =(8X7  hundreds) 

49 

48  =  (8  X  6) 

R  1 

5,649  =  (8  X  706)  +  1 


•  Work  Ex.  C  on  the  board,  questioning  pupils 
somewhat  as  follows  as  you  work: 

Can  the  thousands  shown  be  divided  to  show  at 
least  1  thousand  for  the  quotient?  When  5  thousands 
are  renamed  50  hundreds  and  added  to  the  6 
hundreds,  how  many  hundreds  are  to  be  divided? 

Divide  hundreds:  Why  is  7  the  digit  to  write  in 
the  numeral  for  the  quotient?  How  do  we  show 
that  the  number  of  tens  to  be  divided  is  4? 

Divide  tens:  What  is  the  greatest  multiple  of  8 
that  can  be  subtracted  from  4?  What  digit  is 
written  in  ten’s  place  for  the  quotient?  How  many 
ones  are  to  be  divided?  How  is  this  shown? 

Divide  ones:  What  is  the  greatest  multiple  of  8 
that  can  be  subtracted  from  49?  What  is  written  I 
in  one’s  place  for  the  quotient? 

Using  the  Text  Page 

•  Ex.  1.  Make  certain  that  pupils  explain  the 
division  of  hundreds,  tens,  and  ones.  If  the  step 
for  subtracting  0  from  7  seems  to  clarify  the  division 
for  some  pupils,  encourage  them  to  use  it  until  they 
see  why  it  is  really  unnecessary. 

•  Ex.  3.  Before  doing  as  directed  in  the  text, 
show  on  the  board  the  following  examples. 

a.  7)$62.23  b.  8)$161.20 

For  Ex.  a,  ask  a  pupil  to  round  the  dividend  to 
the  nearest  dollar  and  then  estimate  the  quotient 
to  the  nearest  dollar. 

For  Ex.  b,  ask  a  pupil  to  round  the  dividend  to  the 
nearest  ten  dollars  and  then  estimate  the  quotient  to 
the  nearest  dollar.  Then  complete  both  examples 
to  show  how  the  estimate  helps  in  locating  the 
decimal  point. 

Individualizing  Instruction 

•  You  may  need  to  provide  individual  help  for 
slower  learners  as  they  work  Ex.  4-9  on  the  text  page. 

•  Ask  more  capable  pupils  to  try  to  complete  Ex. 
13-18  by  multiplying  mentally  to  find  whether  the 
product  of  the  divisor  and  the  quotient  given  is  less 
than  or  greater  than  the  dividend. 
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*  After  the  first  digit  has  been  placed  in  the  numeral  for  the  quotient,  a  digit  must  be 
placed  in  the  numeral  for  the  quotient  for  each  succeeding  digit  in  the  numeral  for 
the  dividend. 

More  Work  in  Division 

Resurvey  and  extension  [o] 

*1.  Box  A.  Copy  the  example  on  the  A 
board  without  the  work.  Then  work  and 


explain  why  the  0  in  the  numeral  for  the 
quotient  is  needed.  !t  shows  the  number  of 

tens  in  the  quotient. 

2.  On  the  board,  work  7)56,354.  Write  7) 
and  test  a  checking  sentence!54  =  56,X35o  +  4)  +  4 

56,354  =  56,354 


8,050 

56,354 

56 

35 

35 


408 

9)3,675 

36 

75 

72 

R  3 
3,675  = 


3.  Boxes  B  and  C.  Explain  the  place-  R 
ment  of  the  decimal  point  in  the  numeral 
for  each  quotient.  On  the  board,  com¬ 
plete  the  WOrk  for  box  C.  The  decimal  point  is  placed  in 

the  numeral  for  the  quotient  two  places  from  the  right  to  show 

dollars  and  cents. 

Ex.  4-9.  Copy  and  divide.  Write  and  test  a  checking  sen¬ 
tence  for  each  one. 

,Vr,  398,  R2  _ 3J324,  RO  $  56.95.  R0 

4.  6)5,390  5.  8)30,592  6.  7)  $398.65 

_  ^^96,  R5  $  7.43,  R0  $  24.30  RO 

7.  8)42,373  8.  7)  $52.01  9.  5)  $121.50 

10.  What  is  the  price  of  one  theater  ticket  if  6  tickets  cost 

$22.50?  $3.75 

11.  Mr.  Davis  bought  3  airplane  tickets  at  $77.80  each. 
What  was  the  total  cost  of  the  tickets?  $233.40 

12.  Tom’s  father  paid  a  total  of  $3.40  for  4  tickets  to  the 
races  and  a  total  of  $4.55  for  7  tickets  to  a  water  show.  For 
which  event  was  the  cost  of  each  ticket  greater?  Races 


=  (9X4  hundreds) 
=  (9X8  ones) 

(9X  -?T+ 


Ex.  13-18.  Copy  and  complete  by  writing  >  or  <  in  the 
blank  to  make  a  true  mathematical  sentence. 


13.  7,565  -T-  6  _?_  2,000 

14.  2,708  -T-  7  _?_  400 

15.  9,867  +  4  _?_<2,800 

♦  Extra  Examples.  Set  43. 


16.  3,356  -f-  8  _?_  400 

17.  8,524  -  6  _?_<1,440 

18.  1,542  9  _?_>170 
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*  Emphasize  that  the  decimal  point  shows  which  digits  in  the  numeral  for  the 
quotient  mean  dollars  and  which  mean  cents. 

Multiply  or  Divide? 

Resurvey  [O] 

1.  A  fruit  dealer  bought  4  crates  of  strawberries 
from  a  farmer.  There  were  24  quarts  of  straw¬ 
berries  in  each  crate.  How  many  quarts  of  berries 
were  there  in  all?  96 

a.  Could  you  use  addition  to  find  the  answer 

Y  es 

to  the  question?  a  What  would  each  addend  be?  24 

b.  What  operation  is  faster  than  addition 

Multiplication 

when  the  addends  are  the  same?  a  What  is  a 
mathematical  sentence  for  the  problem?  n=4x24 

2.  A  fruit  stand  has  210  oranges  to  be  sold  in  packages  with 
8  oranges  in  a  package.  How  many  packages  of  oranges  will 
there  be?  a  Will  there  be  any  oranges  left  over?  Yes 

a.  Could  you  find  the  answer  by  subtracting  8’s  from  210?  Yes 
Can  you  use  division  instead  of  subtraction  when  the  same 
number  is  to  be  subtracted  again  and  again?  Yes 

26 

b.  When  210  is  divided  by  8,  the  quotient  is  _?_  and  the 
remainder  is  _?C 

3.  Mrs.  Adams  paid  $4.83  for  a  roast  of  beef  which  weighed 
7  pounds.  How  much  did  the  roast  cost  per  pound? 

a.  To  find  the  cost  per  pound,  do  we  divide  $4.83  by  7?  Yes 

b.  To  show  the  number  of  cents,  we  need  how  many  places 
at  the  right  of  the  decimal  point  in  the  numeral  for  the  quo¬ 
tient  ?v  What  was  the  cost  per  pound?  $o.69 

T  wo 

[W] 

4.  Jean  bought  4  cans  of  peaches  at  48<£  per  can.  How  much 
did  the  peaches  cost  in  all?  $1.92 

5.  Mary  bought  7  dozen  cupcakes  for  a  school  party.  How 
many  cupcakes  did  she  buy?  84 

6.  Mary  wants  to  arrange  the  7  dozen  cupcakes  on  9  plates 
with  the  same  number  of  cupcakes  on  each  plate.  What  is  the 
greatest  number  of  cupcakes  that  she  can  place  on  each  plate?  9 


$0.69 

7^$T83 

42 

63 

63 

R  0 
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Pupil’s  Objectives 

(a)  To  increase  ability  to  differentiate  between 
the  need  for  the  use  of  multiplication  and  division 
in  solving  verbal  problems;  and  (b)  to  increase 
skill  in  multiplying  and  dividing  with  numerals 
which  show  money. 


Background 

Ability  to  select  the  correct  number  operation  for 
the  solution  of  a  verbal  problem  is  developed  by 
relating  each  operation  to  the  various  types  of  so¬ 
cial  settings  to  which  it  may  be  applied. 

On  text  page  16,  pupils  compared  problem  situa¬ 
tions  suggesting  addition  with  those  suggesting  sub¬ 
traction.  Addition  was  associated  with  situations 
which  involved  joining  sets,  and  subtraction  was 
associated  with  situations  which  involved  separating 
sets. 

Since  addition  and  multiplication  are  both  re¬ 
lated  to  joining  sets,  the  problem  situations  on  page 
65  were  analyzed  to  help  pupils  make  a  finer 
distinction.  Addition  was  associated  with  joining 
non-equivalent  sets,  and  multiplication  was  asso¬ 
ciated  with  joining  equivalent  sets. 

Subtraction  and  division  are  both  associated 
with  separating  a  set  into  subsets.  Subtraction  is 
suggested  when  only  one  subset  is  removed,  while 
division  is  suggested  when  several  equivalent  sub¬ 
sets  are  removed. 

Division  is  related  to  two  different  types  of  prob¬ 
lem  situations:  (a)  measurement  situations;  and 
(b)  partitive  situations. 

When  the  measurement  idea  is  involved,  the 
basic  question  is:  How  many  equivalent  sets  of  a  given 
size  are  contained  in  a  given  larger  set  of  elements?  For 
example,  how  many  subsets  of  1 5  are  there  in  a  set 
of  90  elements? 

When  the  partitive  idea  is  involved,  the  basic 
question  is:  What  is  the  number  for  each  of  a  given 
number  of  equivalent  subsets  made  from  a  given  set  of 
elements?  For  example,  if  a  set  of  90  elements  is 
separated  into  15  equivalent  subsets,  what  will  be 
the  number  for  each  subset? 


For  both  of  these  situations,  the  answer  is  6. 
For  the  measurement  situation,  the  6  tells  how 
many  subsets  of  1 5  elements;  while  for  the  partitive 
situation,  the  6  tells  the  number  for  each  subset. 

It  is  not  important  that  pupils  know  and  use  the 
terms  measurement  and  partitive.  It  is  important  that 
they  know  that  division  is  associated  with  two  types 
of  problem  settings.  This  may  be  emphasized  by  a 
discussion  of  what  the  answer  tells:  either  how 
many  subsets  of  a  given  size  or  the  number  for  each 
subset.  When  division  is  used  in  either  a  measure¬ 
ment  or  a  partitive  situation,  there  may  be  a  re¬ 
mainder  greater  than  zero. 

Pre-Book  Lesson 

Show  on  the  board  the  following  problems: 

1 .  Each  of  12  Girl  Scouts  sold  14  boxes  of  cookies. 
What  was  the  total  number  they  sold? 

2.  Eight  girls  have  120  calendars  to  sell.  If  each 
sells  the  same  number,  each  girl  will  have  how 
many  calendars  to  sell? 

3.  A  class  has  70  cans  of  fruit  to  put  in  gift  bas¬ 
kets.  If  they  put  6  cans  in  each  basket,  they  will 
have  enough  for  how  many  baskets?  How  many 
cans  will  be  left? 

Have  each  problem  read  and  discussed.  Empha¬ 
size  that  all  the  problems  involve  equivalent  sets. 
Help  pupils  to  differentiate  between  the  problems 
requiring  multiplication  for  solution  and  those  re¬ 
quiring  division. 

Using  the  Text  Page 

The  examples  in  the  text  are  similar  to  those 
discussed  in  the  Pre-Book  Lesson.  In  Ex.  3,  point 
out  that  the  0  in  the  numeral  for  the  quotient  shows 
that  the  quotient  is  less  than  one  dollar. 

Individualizing  Instruction 

More  capable  pupils  may  formulate  word  problems 
for  which  the  following  mathematical  sentences 
would  be  appropriate:  n  =  84  -|-  32  +  56 

n  =  306  -f-  9  n  —  127  —  98  n  =  6  X  38 
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Pupil’s  Objective 

To  take  a  test  to  evaluate  understandings  of  the 
properties  of  division,  and  to  determine  the  extent 
to  which  division  skills  have  been  mastered. 

Background 

Ex.  1-9  of  the  test  evaluate  understandings  in¬ 
volved  in: 

(a)  extending  the  basic  division  facts  to  divi¬ 
dends  which  are  multiples  of  10  and  100; 

(b)  renaming  dividends  as  the  sum  of  multiples 
of  the  divisor. 

Ex.  10-20  test  skill  in  using  the  division  algo¬ 
rithm  to  find  quotients  named  by  2-place,  3-place, 
or  4-place  numerals. 

Ex.  1-9  of  the  enrichment  exercise  at  the  bottom 
of  the  page  require  the  use  of  two  operations  for 
each  exercise.  To  find  the  number  for  n,  pupils 
need  to  differentiate  between  multiplication  and 
division. 

Ex.  10-19  are  challenging  because  they  require 
the  correct  interpretation  of  technical  terms  associ¬ 
ated  with  the  operations  of  multiplication  and 
division,  as  well  as  the  application  of  basic  facts 
and  skills. 

Using  the  Text  Page 

•  Read  with  pupils  the  directions  for  Ex.  1-9 
and  for  Ex.  10-19. 

•  Direct  pupils  to  write  the  numerals  1-9  in  3 
columns  on  their  papers.  Remind  them  to  write 
only  T  or  F  after  each  numeral  1-9.  Explain  that 
they  are  to  study  each  mathematical  sentence,  do 
any  necessary  computing  mentally,  and  then  decide 
whether  the  sentence  is  true  or  false. 

•  Circulate  among  pupils  as  they  work  Ex.  1-9. 
Do  not  permit  individual  pupils  to  spend  too  much 


time  on  this  part  of  the  test.  Direct  them  to  move 
on  to  Ex.  10-19  when  you  consider  it  desirable. 

•  For  Ex.  10-19,  direct  pupils  to  copy  and  work 
one  example  at  a  time,  checking  each  example  as 
they  work  it.  Make  certain  that  pupils  do  not 
crowd  the  work  as  this  leads  to  errors.  Observe 
pupils  as  they  work  and  note  types  of  errors  which 
seem  to  be  most  common  so  that  you  may  provide 
remedial  work  immediately. 

•  After  the  test  has  been  completed  and  examples 
marked  correct  or  incorrect,  discuss  Ex.  1-9.  Have 
pupils  tell  why  an  answer  is  true  or  false.  On  the 
board,  have  a  pupil  show  what  change  to  make  in 
an  example  that  is  false  to  make  it  true. 

•  Select  a  pupil  to  work  and  check  each  of  Ex. 
10-20  on  the  board.  Direct  pupils  to  try  to  find 
and  correct  their  errors. 

Individualizing  Instruction 

•  Provide  assistance  for  slower  learners  on  examples 
of  the  type  which  caused  greatest  difficulty.  Often, 
examples  having  0  in  the  numeral  for  the  quotient 
give  trouble.  Ex.  12,  15,  and  17  in  the  test  may 
need  to  be  explained  step  by  step  as  in  the  Pre- 
Book  Lesson  on  Teacher’s  Page  71. 

•  Slower  learners  may  have  difficulty  in  selecting 
the  greatest  multiple  of  the  divisor  for  each  step 
in  dividing  hundreds,  tens,  and  ones,  as  in  Ex.  18 
and  1 9  of  the  test.  These  pupils  may  be  encouraged 
to  make  a  table  showing  multiples  of  the  divisor 
for  each  example.  Tables  for  multiples  of  7,  8,  and 
9  are  needed  most  often. 

•  For  all  pupils,  assign  Extra  Examples,  Sets  44- 
45,  and  Extra  Problems,  Set  118,  as  needed. 

•  All  pupils  who  complete  the  top  section  of  the 
page  satisfactorily  may  work  the  enrichment  ex¬ 
ercise  at  the  bottom  of  the  page. 
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*  Emphasize  that  the  remainder  is  less  than  the  divisor  when 
all  multiples  of  the  divisor  have  been  subtracted. 

How  Well  Do  You  Remember? 


Division  [W] 

Write  T  or  F  for  each  of  Ex.  1-9. 

1.  956  -T-  956  =  0  F  4.  324  X  1  =  324  -f-  1  T  7.  279  -f-  3  =  (270  -  3)  +  (9  -  3)  T 

2.  630  -i-  9  =  70  t  5.  3,500  -h  7  =  500  T  8.  3,000  ~  5  <  2,490  ~  5  F 

3.  80  X  60  =  4,800  t  6.  407  =  (8  X  50)  +  7  T9.  426  --  6  =  (420  +  6)  ^  6  t 

*  Ex.  10-19.  Copy  and  divide.  Write  and  test  a  checking  sen¬ 

tence  for  each. 

.  323,  R0 

10.  3)969 

840.  R0 

15.  7)^880 


_ 19,  R2 

11.  6)596 

$  0.78  R0 

16.  0702 


l  nr  ro 
12.  8)$8.24 

„ _ m,R4 

17.  6)5,440 


^ — atm,  ro 
13.  6)5800 

x _ 4&9.R7 

18.  8)5759 


20.  There  are  1,925  books  to  be  distributed  to  8  schools.  If 
each  school  is  to  receive  the  same  number  of  books,  each  school 
will  receive  _?_4<tooks,  and  there  will  be  _?f  books  left. 

♦  Extra  Examples.  Sets  44-45.  +  Extra  Problems.  Set  118. 


^2,4QQ,  R0 

14.  4)9,600 

$  6.53.  R0 

19.  7) $45. 71 


Try  These  Exercises! 

Enrichment  [W] 

Ex.  1-9.  Find  the  number  for  n. 

1.  80  X  n  =  60  X  40  3o  4.  320  +  n  =  240  -f-  60  8o  7.  30  X  n  =  60  X  60  120 

2.  40  X  40  =  n  X  20  so  5.  n  X  8  =  3  X  160  60  8.  540  n  =  15  X  4  9 

3.  50  X  60  =  w  X  300  10  6.  20  X  14  =  n  X  70  4  9.  360  -f-  5  =  8  X  n  9 

10.  What  is  the  dividend  if  the  divisor 

a.  is  8,  the  quotient  is  65,  and  the  remainder  is  7?  527 

b.  is  6,  the  quotient  is  59,  and  the  remainder  is  5?  359 

11.  The  factors  of  a  number  are  19  and  17.  What  is  the 
number?  323 

Name  the  product  20  times  as  great  as  the  product  for: 

12.  3x7  420  13.  14  X  5  1,400  14.  8x8  i,2so  15.  9X4  720 

Name  the  product  200  times  as  great  as  the  product  for: 

16.  6  X  7  8,400  17.  7  X  9  12,600 18.  12  X  12  28,sool9.  15  X  6  13,000 
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*  There  is  no  need  to  require  all  pupils  to  use  the 
abbreviated  division  algorithm. 

A  Shorter  Form  for  Division 


Extension  [W] 

*  You  can  learn  to  divide  using  a  shorter  form  if  you  can  just 
“think”  of  the  multiples  of  the  divisor  and  subtract  without 
recording  the  work. 

1.  Box  A.  After  56  hundreds  are  divided,  the  number  of 

See  box  A. 

hundreds  left  is  59  —  56,  or  3.  Where  do  you  see  a  3  written?  A 
This  means  there  are  39  tens  to  be  divided  by  7. 

2.  After  35  tens  are  divided,  the  number  of  tens  left  is 
39  —  35,  or  4.  Where  do  you  see  a  4  written?  v  This  means 
there  are  _?^  ones  to  be  divided  by  7. 


3.  Box  B.  Some  pupils  divide  without  writing  the  small 
numerals  shown  in  box  A.  You  may  wish  to  try  this  method. 


Ex.  4-11.  Divide  using  one  of  the  short  forms. 

756,  RO  975,  R2  498,  RO 

4.  8)6^48  5.  5p7  6.  1)3^86 

5,447,  RO  20,243,  RO  3,563,  RO 


7,590,  RO 

7.  6)45,540 

2,870,  RO 


8.  6)32,682  9.  4)80,972  10.  9)32,067  11.  8)22,960 


Problems  Without  Numbers 

Resurvey  [W] 

Decide  what  operation  would  be  used  for  each  of  Ex.  1-3  if 
numbers  were  given.  Write  A .,  A.,  Af.,  or  D.  for  each. 

1.  If  we  know  the  number  of  stamps  Tom  has  in  his  collection 
and  the  number  of  stamps  Joe  has,  then  we  may  find  the  total 
number  of  stamps  both  boys  have  by  _  ? 

2.  To  find  how  many  stamps  fewer  one  boy  has  than  the 
other,  we  _  ?  _s. 

3.  If  we  know  the  number  of  stamps  which  fills  each  page 
(same  number  of  stamps  on  each  page)  of  Fred’s  book,  and  how 
many  pages  he  has  filled,  then  we  find  the  total  number  of  stamps 
in  his  book  by  _  ?  _*? 
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Pupil’s  Objectives 

(a)  To  learn  a  shorter  algorithm  for  finding 
quotients  when  the  divisor  is  named  by  a  1 -place 
numeral;  and  (b)  to  increase  ability  in  selecting  the 
correct  operation  to  use  to  solve  a  verbal  problem. 


Background 

Pupils  who  have  gained  complete  understanding 
of  the  longer  algorithms  reviewed  on  pages  68-71 
and  who  achieve  correct  answers  for  division 
examples  are  now  ready  to  use  a  short  division  form. 

Success  in  using  the  short  form  is  dependent  upon 
ability  to  subtract  mentally  when  working  with 
2-place  numerals.  The  number  subtracted  is  al¬ 
ways  a  multiple  of  the  divisor. 

It  is  not  highly  important  that  pupils  change  to 
the  shorter  form  except  that  it  saves  a  great  deal 
of  recording  in  examples  having  3-place,  4-place, 
or  5-place  numerals  for  quotients.  It  is  used  only 
for  divisors  that  are  less  than  10. 

The  satisfaction  which  a  pupil  feels  from  success 
in  division  is  the  significant  consideration.  The 
particular  algorithm  which  he  utilizes  is  of  minor 
importance.  However,  capable  pupils  may  well  be 
encouraged  to  work  on  as  mature  a  level  as  possible. 


Pre-Book  Lesson 

•  Present  a  problem  of  current  interest  which 
requires  division  for  solution  such  as: 

“The  attendance  at  the  Book  Fair  at  the  library 
was  6,822  for  the  9  days  the  Fair  was  open.  What 
was  the  mean-average  attendance  per  day?” 

Direct  pupils  to  write  the  division  example  on 
their  papers  and  estimate  the  quotient.  Record 
several  estimates  on  the  board. 

Next,  ask  a  pupil  to  show  the  computation  on 
the  board  while  other  pupils  work  the  example  on 
their  papers  as  in  Ex.  A.  Compare  the  estimate  with 
the  quotient. 

Ask  a  pupil  to  explain  each  step  of  his  thinking 
as  he  divides.  As  he  does  this,  you  may  complete 
each  step  of  the  short  form  as  in  Ex.  B  inserting  the 
small  “5”  and  small  “7”  as  the  pupil  in  his  ex¬ 


planation  subtracts  and  brings  down  the  next 
numeral. 


Long  form  A  758 
9)M22 

Divide  hundreds  — >  6_3_ 

52 

Divide  tens  - ^  45 

~72 

Divide  ones  - - >  72 

R  TT 


Short  form 


IS 


758 


Divide  hundreds 

Divide  tens - 

Divide  ones - 


9)6,85272 

Jr 


Have  all  pupils  show  the  short  form  on  their 
papers  and  compare  it  with  the  long  form.  Empha¬ 
size  the  fact  that  the  thinking  is  the  same  for  both 
forms.  In  the  short  form  we  do  each  subtraction 
step  mentally  and  record  only  the  remainder. 

•  Have  pupils  work  Ex.  a  and  b  on  their  papers 
and  on  the  board,  showing  both  the  long  and  the 
short  form.  As  the  short  form  is  worked,  have  the 
pupil  explain  each  step  of  his  thinking. 

a.  8)7,632  b.  7)25,186 


Using  the  Text  Page 

•  The  text  page  (top  part)  reviews  the  develop¬ 
mental  exercise  described  in  the  Pre-Book  Lesson. 

•  You  may  wish  to  have  some  pupils  work  Ex. 
4-7  using  both  the  long  and  the  short  form. 


Individualizing  Instruction 


•  All  pupils  may  profit  from  working  orally  the 
examples  shown  below. 

n  =  52  -  (6  X  8)  n  =  59  —  (6  X  9) 

n  =  72  -  (8  X  9)  n  =  52  -  (7  X  7) 

n  =  31  -  (4  X  7)  n  =  60  -  (8  X  7) 

•  If  slower  learners  find  the  shorter  division  form 

difficult,  suggest  that  they  continue  using  the  long 
form. 

•  Direct  more  capable  pupils  to  work  Ex.  4,  6,  7, 
and  8  in  the  text  showing  the  renaming  of  the 
dividend  as  the  sum  of  multiples  of  the  divisor. 


To  illustrate:  6,048  -s-  8 


5,600  400  48 

8  +  8  +  8 
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Pupil’s  Objectives 

(a)  To  learn  to  formulate  questions  to  make 
verbal  problems  which  may  be  solved  by  the  mathe¬ 
matical  sentences  which  are  given;  and  (b)  to 
increase  ability  to  solve  mathematical  sentences. 

Background 

The  role  of  translation  in  solving  verbal  problems 
is  a  most  important  one.  Pupils  have  had  many 
experiences  in  translating  from  the  problem  setting 
to  the  mathematical  sentence  which  indicates  the 
operation  for  solving. 

Another  type  of  translation  is  equally  important 
in  building  problem-solving  skills.  This  is  trans¬ 
lating  from  the  mathematical  sentence  to  a  problem 
question.  On  page  75,  sufficient  information  is 
given  in  each  problem  so  that  two  or  more  questions 
may  be  answered.  The  questions  upon  which 
attention  is  focused  are  indicated  by  the  mathe¬ 
matical  sentences  for  each  problem. 

Pupils  seldom  have  difficulty  formulating  ques¬ 
tions  for  which  the  related  operation  is  addition. 
They  recognize  that  the  question  must  state  or  infer 
that  two  non-equivalent  sets  are  to  be  joined  and 
that  the  number  for  the  total  set  is  to  be  found. 

Formulating  questions  for  which  the  related 
operation  is  subtraction  involves  a  number  of 
choices  with  regard  to  the  reasons  for  separating 
a  set  into  two  subsets.  Comparison  questions, 
finding  the  number  left,  gone,  or  the  number 
needed  may  be  asked. 

Questions  for  which  the  related  operation  is 
multiplication  are  relatively  easy  to  formulate  if 
pupils  recognize  that  a  given  number  of  equivalent 
sets  are  to  be  joined  and  the  number  for  the  total 
set  is  to  be  found. 

Division  is  an  operation  which  may  be  associated 
with  two  types  of  social  situations:  measurement 
and  partitive.  In  a  measurement  situation  the 
question  formulated  must  indicate  that  the  number 
of  equivalent  sets  contained  in  a  known  larger  set 
is  to  be  determined.  In  a  partitive  situation,  the 


question  must  indicate  that  we  are  to  find  how 
many  members  there  will  be  in  each  of  a  given 
number  of  equivalent  subsets. 

Pre-Book  Lesson 

Present  on  the  board  some  information  of  cur¬ 
rent  interest  to  pupils  such  as: 

“Last  week  the  lunchroom  served  115  lunches 
on  Monday  and  86  on  Friday.  On  each  of  the 
other  days  they  served  78  lunches.  The  price  per 
lunch  was  45^.” 

Next,  show  on  the  board  Ex.  a-e. 

a.  n  =  3  X  78  d.  n  —  (86  -f-  115)  -f  (3  X  78) 

b.  n  =  115-86  e.  n  =  (3  X  78)  —  (86  +  115) 

c.  n  =  115  +  86 

Indicate  that  these  are  open  sentences  which  we 
may  think  of  as  asking  a  question  about  some 
aspect  of  the  situation  described.  Work  with  pupils 
in  formulating  a  question  to  make  a  problem  to  fit 
each  mathematical  sentence. 

Elicit  observations  about  the  operations  indicated 
in  the  sentences,  such  as  for  Ex.  a:  “the  operation  is 
multiplication  which  is  associated  with  the  joining 
of  equivalent  sets.” 

Using  the  Text  Page 

You  may  need  to  cover  the  page  orally,  asking 
different  pupils  to  give  questions  to  fit  each  mathe¬ 
matical  sentence.  Point  out  that  there  are  several 
ways  in  which  a  question  may  be  asked. 

For  Ex.  lb:  “How  many  more  days  did  the 
family  spend  at  the  lake  in  August  than  in  July?,” 
or  “How  many  fewer  days  in  July  than  in  August?” 

Ex.  3b:  “Andy’s  father  paid  him  how  much  per 
hour?,”  or  “What  was  Andy’s  hourly  rate  of  pay 
when  he  worked  for  his  father?” 

Individualizing  Instruction 

Direct  more  capable  pupils  to  formulate  and  work 
at  least  three  other  verbal  problems  which  utilize 
information  given  in  the  Pre-Book  Lesson. 
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An  open  mathematical  sentence  presents  a  question  to  be  answered.  In  this  exercise 
the  question  is  to  be  translated  into  words  using  appropriate  information  from  a 
social  situation. 

Making  Problems  for  Mathematical  Sentences 


Resurvey  [W] 

*  For  each  exercise,  two  or  more  mathematical 
sentences  are  given.  Write  a  question  to 
make  a  problem  which  fits  each  mathematical 
sentence.  Then  do  the  work  to  answer  your 

questions.  Sample  answers  given. 

1.  Andy  and  his  family  spent  part  of  the 
summer  at  a  lake.  They  spent  17  days  in  July 
and  25  days  in  August  at  the  lake, 
a.  n  =  17  +  25  v  b-  n  =  25  -  17  8 


For  Ex.  a,  you  might  wrTte^Wm^  Xys^duTtty  Tpenti 'at  Au9“s’  in  July? 
the  lake  in  all}  n=  _?_42 


2.  Before  they  started  to  the  lake,  Andy’s  father  bought  two 
new  tires  at  $39.50  each  and  a  new  battery  for  $22.75. 

n  =  2  X  39.50  $79.00  v*>-  n  =  39.50  +  22.75  $62.25 


V 

What  w 


at  was 

3.  To 


the  total  cost  of  the  tire^s? 


tHc 


earn  money  for  fiis  vacation 


'  much  did  one  iire,and  the  battery  cost? 

,  Andy  worked  m  a  neigh¬ 


bor’s  garden  for  17  hours.  He  was  paid  $0.45  an  hour.  Andy’s 
father  paid  him  $3.15  for  working  9  hours  in  their  own  garden. 

How  much  did  Andy’sneighbor  Day  him  for  17  hrs.  work? 

a  a.  n  =  1/  X  0.45  $7.65  vb.  n  =  3.15  -f-  9  $0.35 

_  J  »  1  How  much  did  Andy’s  father  pay  him  per  hour? 

4.  One  day  Andy  counted  the  boats  at  the  boat  dock. 
There  were  in  all  15  sailboats,  27  motorboats,  and  36  rowboats. 

How  many  boats  irv  ajl  did  Andy  count^at  the  dock? 

a®,  n  =  15  -f-  2/  -f-  36  78  v 


b.  w  =  36  —  27 


V  c.  n  —  27  —  15  12  How  many  more  rowboats  than  motorboats 

„  were  at  the  dock? 

How  many  more  motorboats  than  sailboats  were  at  the  dock? 

5.  Jim’s  father  rented  a  rowboat  to  go  fishing.  He  rented  it 
for  4  hours  on  Tuesday  and  for  5  hours  on  Thursday.  The 
rental  was  $0.75  an  hour. 

How  much  did  it  cost  Jim’sf^JHer  to  rent  a  rowboat  on  Tneaday?  How  much  did  Jim's 

a  a.  n  =  4  X  0.75  $3. oh.  n  =  5  X  0.75$3.7sc.  n  =  9  X  0.75  >  father  spend  in  an  to 

„  7  rent  a  rowboat  for  the 

How  much  did  it  cost  Jim's  father  to  rent  a  rowboat  on  Thursday?  «.wn  rfatrc? 

6.  The  dock  in  front  of  Andy’s  cottage  is  44  feet  long.  It  is  $6-75 

17  feet  longer  than  the  dock  at  Jim’s  cottage  and  19  feet  shorter 
than  the  dock  at  Tom’s  cottage. 

a.  n  =  44  —  17  27  b.  n  =  44  +  19  v  63 

How  long  is  the  dock  at  Jim’s  cottage?  How  long  is  the  dock  at  Tom’s  cottage? 
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step  (1) 
Multiply 
25 
7 

175 


step  (2) 

Add 

175 

89 

264 


B 


Emphasize  that  the  use  of  parentheses  in  a  mathematical  sentence  is  a  way  of 
indicating  that  two  operations  are  to  be  performed  in  a  particular  sequence. 

Mathematical  Sentences  Requiring  Two  Operations 

Using  parentheses;  using  inverses  [O] 

1.  Find  the  product  of  7  and  25.  Add  89  to 
this  product.  What  is  the  result?  Explain  and  finish 
the  work  in  box  A.  See  box  a. 

*  2.  Box  B.  Does  this  sentence  express  the  same 
two-step  exercise  you  worked  in  box  A?y  Do  the 

r  '  Yes 

parentheses  indicate  which  operation  is  to  be  per¬ 
formed  first  ?v  What  is  the  number  for  n ?  264 

Y  es 

3.  What  is  the  result  when  the  product  of  36 
and  14  is  decreased  by  244?  On  the  board,  express 
this  with  a  mathematical  sentence,  and  find  the 
number  for  n.  n  =  (36  x  14)  -  244;  260 

4.  Box  C.  Can  you  find  the  number  for  n  for 
each  example  without  performing  two  operations  ?v 

Ye 

If  you  can’t,  work  as  you  did  in  boxes  A  and  B. 

5.  Tell  why  it  is  easy  to  find  the  number  for  n 

in  the  examples  in  box  C.  In  each  example,  the  second 

operation  undoes  the  first  operation,  (-yyj 

Ex.  6-11.  Find  the  number  for  n.  Do  the  work  in  the  paren¬ 
theses  first. 

115 

6.  n  =  (384  ^  6)  +  29  93  7.  n  =  (36  X  45)  4-  9  iso  8.  n  =  200  -  (510  -h-  6)  / 

712 

9.  n  =  7  X  (440  -  397)3oiLO.  n  =  (296  +  154)  -  5  9oll.  n  =  (7  X  136)  -  240  a 


n  =  (7  X  25)  +  89 


a.  «  =  (4  X  26)  v  4  26 

b.  n  =  (75  t  5)  X  5  75 

c.  n  =  (3  X  57)  -f  3  57 

d.  n  =  (272  t8)X8  272 


Ex.  12-14.  Let  n  represent  the  number  which  answers  the 
question.  Write  a  mathematical  sentence  and  then  find  the  num¬ 
ber  for  n.  Use  parentheses  where  needed. 

n  =  (6  x  48)  +  79;  367 

12.  Find  the  product  of  6  and  48.  Add  79  to  this  product,  a 

n  =  (24 1  +  86)  3;  109 

13.  Find  the  sum  of  241  and  86.  Divide  this  sum  by  3.  a 

14.  Find  the  product  of  15  and  42.  Subtract  367  from  this 

product,  n  =  (15  x  42)  -367;  263 

4  Extra  Problems.  Set  119. 
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Pupil’s  Objectives 

(a)  To  gain  practice  in  solving  mathematical 
sentences  which  contain  parentheses;  and  (b)  to 
learn  to  write  mathematical  sentences  which  require 
the  use  of  parentheses  to  indicate  the  operation  to 
be  performed  first. 


Background 

The  understandings  and  skills  reviewed  on  this 
page  are  preparatory  for  page  77  where  pupils 
write  and  solve  2-step  mathematical  sentences 
which  are  derived  from  social  situations. 

If  pupils  are  unsure  of  the  meanings  of  important 
mathematical  terms,  this  page  provides  the  oppor¬ 
tunity  to  clarify  meanings  of  terms  such  as  the  fol¬ 
lowing:  product,  sum,  difference,  quotient;  increased  by, 
decreased  by;  less  than,  greater  than. 

The  solution  for  a  mathematical  sentence  on  page 
76  requires  the  use  of  two  different  operations  which 
must  be  performed  in  the  sequence  indicated  by  the 
parentheses.  The  operation  indicated  within  the 
parentheses  is  to  be  performed  first.  Changing  the 
placement  of  the  parentheses,  as  illustrated  below, 
changes  the  solution. 

a .  n  =  (96  —  16)  -4-  4  b.  n  =  96  —  (16  -4-  4) 

=  80-4-4  =96-4 

=  20  =92 

Pupils  need  experience  in  translating  mathe¬ 
matical  sentences  containing  parentheses  into 
verbal  statements.  Ex.  a:  Subtract  16  from  96. 
Divide  the  result  by  4.  Ex.  b:  Divide  16  by  4. 
Subtract  the  result  from  96. 


Pre-Book  Lesson 


Show  on  the  board  the  statements  below  and  ask 


pupils  to  write  the  mathematical  sentence  to  fit  each 
statement.  Emphasize  the  translation  of  the  mathe¬ 
matical  terms  into  symbols. 

The  number  for  n  is: 


a.  the  sum  of  34,  36,  and  92 

b.  the  product  of  54  and  7 

c.  the  quotient  of  240  and  3 

d.  389  decreased  by  75 


[n=  34  +  36+  92] 
[n  =  7  X  54] 
[n  -  240  -4-  3] 
[n  =  389  -  75] 


e.  245  increased  by  15  [n  —  245  +  15] 

f.  the  sum  of  35  and  25  divided  by  10 

[n=  (35  +  25)  -4-  10] 

g.  the  product  of  92  and  4  decreased  by  100 

[n=  (4  X  92)  -  100] 

h.  the  difference  between  420  and  120  divided  by  5 

0=  (420-  120) -4-  5] 

i.  360  divided  by  the  sum  of  32  and  8 

[n=  360  -4-  (32  +  8)] 

For  the  sentences  requiring  two  operations,  ex¬ 
plain  the  need  for  the  parentheses.  Work  on  the 
board  Ex.  a  and  b  of  the  Background  section  to 
emphasize  that  the  parentheses  indicate  which 
operation  is  to  be  performed  first  and  that  there  is  a 
difference  in  the  two  solutions  when  the  position  of 
the  parentheses  is  changed. 

Using  the  Text  Page 

•  Ex.  1  and  2  reinforce  the  work  in  the  Pre-Book 
Lesson. 

•  Ex.  4  and  5  aim  to  help  pupils  understand  the 
inverse  relationship  between  multiplying  and  div¬ 
iding  by  the  same  number. 

•  Ex.  6-11.  Direct  pupils  to  show  all  their 
computation  on  their  papers  as  well  as  the  steps  in 
the  solution  of  the  mathematical  sentence.  The 


form  for  Ex.  6  is  as  follows: 

Add 

n  =  (384  -4-  6)  +  29 

64 

64 

=  64  +  29 

6)384 

29 

=  93 

93 

Individualizing  Instruction 

•  For  slower  learners,  provide  individual  assistance 
with  Ex.  12-14. 

•  +//  pupils  may  solve  the  mathematical  sentences 
given  for  the  Pre-Book  Lesson. 

•  All  pupils  may  solve  the  following  pairs  of 
sentences  and  note  the  difference  made  by  changing 
the  position  of  the  parentheses. 

n  =  (24  X  35)  h-  7  n  =  (322  -  238)  =  7 

n  =  24  X  (35  -4-  7)  n  =  322  -  (238  -4-  7) 

•  Direct  more  capable  pupils  to  work  the  following 
examples:  n+(6  X  42)  =  604;  n  —  (4  X  36)  = 
365;  n  -4-  (5  X  9)  =  8  X  7;  n  X  (52  -  43)  =  3,312 
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Pupil's  Objectives 

(a)  To  increase  ability  to  write  mathematical 
sentences  for  two-step  verbal  problems  when  the 
sentences  require  various  combinations  of  oper¬ 
ations;  and  (b)  to  gain  practice  in  solving  mathe¬ 
matical  sentences  which  contain  parentheses. 


Background 

Pupils  have  had  many  experiences  in  writing 
mathematical  sentences  for  one-step  verbal  prob¬ 
lems. 

On  pages  28-29,  pupils  solved  problems  con¬ 
taining  two  separate  questions,  but  in  each  one 
the  answer  for  the  second  question  was  dependent 
upon  the  answer  for  the  first.  Pupils  learned  that  a 
two-step  problem  could  be  formulated  by  omitting 
the  first  question.  They  had  practice  in  writing 
sentences  for  two-step  problems  which  required 
only  addition  and  subtraction  for  solution. 

The  problems  on  page  77  contain  a  hidden 
question  which  must  be  answered  before  the  prob¬ 
lem  question  can  be  answered.  In  the  mathema¬ 
tical  sentences  for  these  problems,  the  first  step 
is  denoted  by  parentheses,  and  the  second  step  is 
indicated  by  the  appropriate  operation  symbol  and 
information. 

Many  different  types  of  problem  situations  are 
included  so  that  the  mathematical  sentences  which 
result  require  various  combinations  of  operations. 

Emphasis  should  be  placed  upon  the  careful 
analysis  of  the  problem  situation,  in  finding  the 
hidden  question,  in  denoting  its  answer  by  the  use 
of  parentheses,  and  then  the  solution  of  the  mathe¬ 
matical  sentence. 

Pre-Book  Lesson 

•  Present  a  problem  of  current  interest  such  as: 

“Our  school  has  350  tickets  to  sell  for  a  concert. 
By  last  Friday,  134  tickets  had  been  sold.  If  each  of 
the  8  classes  in  the  school  sells  the  same  number  of 
tickets  during  the  next  week,  how  many  will  each 
class  have  to  sell  to  complete  the  sale  of  the  350 
tickets?” 


Discuss  the  problem.  Ask  pupils  to  tell  the 
operation  to  use  to  answer  the  problem  question. 
If  pupils  indicate  that  the  operation  is  division 
because  a  set  is  to  be  separated  into  equivalent 
subsets,  ask  what  numbers  are  to  be  used  in  the 
division  example.  Elicit  the  response  that  the 
number  of  unsold  tickets  will  be  divided  by  8,  the 
number  of  classes.  Ask  how  to  find  the  number 
of  unsold  tickets.  Indicate  that  this  is  the  hidden 
question,  the  first  step  of  the  two-step  problem. 
Therefore,  it  will  be  denoted  by  the  use  of  paren¬ 
theses.  On  the  board,  write  the  following: 


Number  of 
tickets 
per  class 
n 


Number  of 
tickets  left 
to  be  sold 
(350  -  134) 


Number 

classes 

8 


•  Discuss  and  analyze  in  the  same  way  the 
following: 

“Our  club  had  $150  in  the  treasury.  They 
decided  to  buy  these  things:  a  coffee  maker  for 
$39.75,  a  table  to  hold  the  coffee  maker  for  $7.95, 
and  an  extension  cord  for  59^.  What  amount  was 
left  in  the  treasury  after  they  paid  for  the  above 
things? 

Amount  Amount  Amount 

left  at  first  spent 

n  =  150.00  -  (39.75  +  7.95  +  0.59) 


Using  the  Text  Page 

Have  each  problem  read  aloud  and  discussed. 
Focus  attention  on  the  operation  to  be  used  to 
answer  the  problem  question.  Then  analyze  the 
situation  to  determine  the  hidden  question.  Help 
pupils  to  indicate  by  the  use  of  parentheses  the  work 
which  will  answer  the  hidden  question. 

Individualizing  Instruction 

•  You  may  wish  to  provide  slower  learners  with 
more  practice  in  writing  mathematical  sentences  for 
one-step  verbal  problems.  If  so,  construct  some  of 
current  interest. 

•  Direct  more  capable  pupils  to  write  a  question  to 
make  two-step  problems  for  examples  such  as: 

“Drive  1,710  mi.  in  5  days  on  a  trip.  Drive  350 
mi.  on  Monday,  Tuesday,  and  Wednesday.” 
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*  It  is  important  that  pupils  form  the  habit  of  answering  the  question  to 
a  verbal  problem  in  a  complete  sentence. 

Two-Step  Problems 

Resurvey  [O] 

Ex.  1-6.  Let  n  represent  the  number  which  answers  the 
question.  On  the  board,  write  a  mathematical  sentence  for 
each  problem. 

To  find  the  number  for  n ,  you  will  need  to  perform  two  opera¬ 
tions  as  you  did  on  page  76.  But  you  must  decide  from  the  rela¬ 
tionships  expressed  in  the  problem  what  operations  are  to  be 
used  and  which  one  is  to  be  performed  first. 


1.  Don  bought  2  games  as  gifts  for  his  friends.  Each  game 
cost  38 <£.  How  much  change  did  Don  receive  from  $1  ? 

a.  Tell  why  you  first  find  2  X  0.38  and  then  subtract  this 


nrndnrf  from  1  DO  ^ou  ^*ave  to  find  the  cost  of  the  2  games  in  order  to  know  how  muc 
•c  ’  ‘which  you  then  subtract  from  $1  to  find  out  how  much  change  he  re 

b.  Is  this  a  sentence  for  Ex.  1?  n  =  1.00  -  (2  X  0.38)  ves 


h  he  spent 
received . 


2.  A  clerk  in  a  toy  store  sold  4  trucks  at 
65<£  each  and  one  larger  truck  for  $1.37.  How 
much  did  she  receive  for  these  trucks  ?v 

n  =  (4  x  0.65)+  1.37 

3.  Dorothy  received  $5.00  for  her  birth¬ 
day.  After  she  spent  $1.29  for  a  scarf,  $1.35 
for  gloves,  and  65 <£  for  a  bracelet,  how  much 
of  the  $5  did  she  have  left?v 

n  =  5.00-(1.29+l.  35  +  0.65) 

4.  George  paid  53^  in  all  for  a  magnet  and  6  colored  pencils. 

The  magnet  cost  35^.  How  much  did  each  pencil  cost?  n  =  (0.53  -  0.35)  +  6 


5.  Kathy  paid  42^  for  each  of  her  lunches  at  school  on  Monday, 

Tuesday,  Thursday,  and  Friday.  On  Wednesday  her  lunch  cost 

39 How  much  did  she  spend  in  all  for  lunches  that  week?  n  =  (4  x  0.42)  +  0.39 


6.  One  week.  Bob  earned  $1.35  and  his  older  brother  earned 
4  times  as  much.  What  was  the  total  amount  Bob  and  his 
brother  earned?  n  =  (4  x  1.35)  +  1.35 


[w] 

*  Ex.  1-6.  Find  the  number  for  n  in  each  mathematical  sen¬ 
tence.  Write  a  sentence  to  answer  the  problem  question. 

1.  n  =  0.24  Don  received  24^  change. 

2.  n  =  3.97  The  clerk  received  $3.97  for  the  trucks. 

3.  n  =  1.71  Dorothy  had  $1.71  left. 

4.  n  =  0.03  Each  pencil  cost  3^. 

5.  n  =  2.07  Kathy  spent  $2.07  for  lunches  that  week. 

6.  n  =  6.75  Bob  and  his  brother  earned  a  total  of  $6.75. 
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Finding  the  Arithmetic  Mean 


Resurvey  [O] 

1.  From  the  numerical  facts,  or  the 
data ,  which  you  see  in  Peter’s  notebook, 
tell  the  total  number  of  magazines  he  sold 
during  October.  96 

2.  What  did  Peter  do  to  show  that  if 
he  had  sold  24  magazines  each  week,  he 
would  have  sold  the  same  number  of  maga¬ 
zines  for  the  month?  He  d, ' v,c! ^d. th^ 

total  sold  by  4. 

When  Peter  divided  96,  the  sum  of  the 
addends,  by  4,  the  number  of  addends, 
he  found  the  arithmetic  mean  for  the  set 
(21,  27,  29,  19}.  In  this  book,  we  will  call 
this  type  of  average  the  mean  average. 

3.  Tom’s  class  sold  54  tickets  for  the  school  play  on  Mon., 
41  on  Tues.,  and  52  on  Wed.  What  was  the  mean  average  of  the 
numbers  of  tickets  sold  per  day?  To  find  the  mean,  explain  why 
we  can  use  the  sentence  n  =  (54  +  41  +  52)  4-  3.  The  sentence 

indicates  that  we  are  to  add  the  number  of  tickets  sold  each  day  first*  ansj  then  divide  the  total  by  3, 

the  number  of  days.  4.  In  5  school  days,  the  children  in  Edison  School  borrowed 
a  total  of  1,050  books  from  the  library.  What  was  the  mean 
average  of  the  numbers  of  books  borrowed  per  day?v 

5.  During  the  4  weeks  of  November,  the  mean  average  o^tke 
numbers  of  magazines  sold  per  week  by  Peter  was  37.  What 
was  the  total  number  he  sold?  n  =  37  x  4;  148 


[w] 

Ex.  6-9.  Find  the  mean  average  for  each  set  of  numbers. 

n  =  (24  +  32  +  28  +  25  +  26)  4-  5;  n  =  (78  +  73  +  69  +  80  +  66  +  72)  4-  6; 

6.  {24,  32,  28,  25,  26}  27  7.  {78,  73,  69,  80,  66,  72} 73 

n  =  (30  +  39  +  38  +  21)4-4;  n  =  (1 1  +  25  +  19  +  38  +  24  +  33)  +  6; 

8.  {30,  39,  38,  21}  32  9.  {11,  25,  19,  38,  24,  33  }25 

10.  If  a  class  sells  a  total  of  235  tickets  during  a  5-day  period, 
what  is  the  mean  average  of  the  numbers  of  tickets  sold  per  day?v 

+  Extra  Problems.  Set  120.  n  =  235  "  5;  47 


78 


Teaching  Page  78 


Pupil’s  Objectives 

(a)  To  review  the  meaning  and  the  use  of  the 
term  mean  average ;  (b)  to  review  the  technique  for 
finding  the  mean  average  for  a  set  of  numbers;  and 
(c)  to  review  the  finding  of  the  number  for  the 
total  set  when  the  mean  average  is  known. 

Background 

The  needs  of  everyday  life  require  an  intelligent 
interpretation  of  statistical  information.  Probably 
the  most  frequently  used  concept  associated  with  a 
collection  of  data  is  average.  This  concept  provides 
a  way  of  using  a  single  number  to  represent  the 
magnitude  of  several  numbers. 

There  are  three  types  of  average:  the  arithmetic 
mean,  the  median,  and  the  mode.  These  are  all 
measures  of  central  tendency,  but  mathematically 
they  represent  different  measures.  The  social  usage 
of  average  is  understood  to  mean  the  arithmetic 
mean,  but  abuses  of  this  intended  meaning  have 
been  used  to  misinterpret  data.  Therefore,  in  this 
book  the  term  mean  average  is  used  to  precisely 
identify  the  arithmetic  mean  while  still  using  the 
word  which  is  in  common  usage. 

For  the  set  {15,  13,  12,  8,  7}  the  sum  is  55. 
55  -5-  5  =  11  The  mean  average  for  the  set  is  11. 

No  discussion  of  the  median  or  mode  is  contained 
in  the  text. 

Pre-Book  Lesson 

•  Discuss  with  pupils  situations  in  which  they 
have  used  mean  averages  and  present  some  statisti¬ 
cal  information  appropriate  for  the  situations  such 
as: 

a.  Jim  had  16  words  correct  on  Spelling  Test  I, 
17  on  Test  II,  and  12  on  Test  III. 

b.  During  a  6-month  period  Andy  saved  $8.70. 

c.  On  a  4-day  trip,  Kathy’s  family  drove  a  total 
of  1,580  miles. 

Assist  pupils  to  formulate  and  write  on  the  board 
questions  which  require  finding  the  mean  average. 


Have  the  mathematical  sentences  for  each  prob¬ 
lem  written  on  the  board  and  solved.  For  Ex.  a, 
emphasize  the  fact  that  we  use  parentheses  to 
indicate  that  the  first  step  is  finding  the  sum  of  the 
numbers  and  ask  pupils  to  tell  why  we  divide  this 
sum  by  3.  Have  pupils  explain  why  Ex.  b  and  c 
are  one-step  problems. 

•  Present  Ex.  d,  and  ask  a  pupil  to  tell  how  it 
differs  from  Ex.  a-c. 

d.  The  mean  average  monthly  rental  for  8  apart¬ 
ments  in  a  building  is  $95.  What  is  the  total 
amount  the  owner  collects  in  rents  for  a  month? 

Have  the  mathematical  sentence  written  on  the 
board  and  solved.  Help  pupils  to  see  that  since 
division  by  a  number  is  used  to  find  the  mean 
average,  its  inverse,  multiplication  by  the  same 
number,  is  used  to  find  the  total  number  for  the  set. 

Using  the  Text  Page 

•  Ex.  3-5.  Have  the  mathematical  sentences 
written  on  the  board  and  solved.  Ask  pupils  to  tell 
which  example  in  the  Pre-Book  Lesson  was  like 
each  of  Ex.  3-5. 

•  Before  assigning  the  written  work,  provide 
practice  in  estimating  the  mean  average  for  each 
set  of  numbers.  To  do  this,  have  the  numbers  in 
Ex.  6-9  shown  on  the  board  in  order  of  size  from 
least  to  greatest.  Help  pupils  to  see  that  the  mean 
average  is  a  number  about  halfway  between  the 
least  and  the  greatest  number.  Record  the  estimate 
for  each  set  on  the  board.  Later,  compare  the  mean 
average  found  with  the  estimate. 

Individualizing  Instruction 

For  slower  learners,  demonstrate  the  concept  of 
mean  average  by  using  objective  materials.  Use 
strips  of  tickets,  and  present  strips  containing  15, 
13,  12,  8,  and  7.  Work  with  pupils  in  removing 
some  tickets  from  strips  containing  15,  13,  and  12 
and  attaching  them  to  strips  containing  8  and  7. 
Thus,  five  equivalent  strips  of  11  stamps  each  are 
formed.  The  mean  average  is  11. 


Teacher’s  Page  78 


Teaching  Page  79 


Pupil’s  Objectives 

(a)  To  review  the  concept  of  a  geometric  plane; 
and  (b)  to  gain  the  concept  that  space  contains  an 
unlimited  number  of  planes. 

Background 

A  plane  is  a  geometric  idea.  It  is  usually  con¬ 
sidered  one  of  the  undefined  terms  in  geometry. 
A  plane  is  represented  concretely  as  a  flat  surface 
which  we  imagine  extends  indefinitely.  A  table 
top  suggests  the  idea  of  part  of  a  plane.  An  ever¬ 
growing  table  top  represents  more  and  more  of  the 
plane. 

The  table  top  represents  a  certain  set  of  points 
in  space.  If  the  table  is  removed,  the  set  of  points 
remains.  A  geometric  plane  contains  an  infinite 
number  of  points  and  lines.  Space  contains  an 
infinite  number  of  planes.  Pupils  may  be  helped 
to  gain  this  idea  by  imagining  a  stack  of  cards  of 
unlimited  height  with  each  card  representing  a 
never-ending  plane. 

A  plane  is  a  two-dimensional  figure,  in  contrast 
to  a  line  which  is  one-dimensional.  Nearly  all  the 
work  in  geometry  thus  far  has  been  with  plane 
figures.  Any  figure  that  we  think  of  as  lying  on  a 
flat  surface  is  a  plane  figure:  line,  segment,  angle, 
polygon,  circle. 

Pre-Book  Lesson 

®  Ask  pupils  to  look  back  at  pages  2-5  and  recall 
that  they  have  studied  sets  of  numbers,  letters,  and 
objects.  Next,  refer  them  to  pages  30-44  and  discuss 
the  fact  that  on  these  pages  they  studied  sets  of 
points. 

•  Ask  pupils  to  name  some  of  the  geometric 
figures  which  we  think  of  as  sets  of  points.  As  pupils 
name  the  line,  segment,  ray,  angle,  triangle,  rec¬ 
tangle,  circle,  and  so  on,  have  each  one  sketched 
on  the  board.  Review  the  meaning  of  AB,  CD, 
EF,  Z  ABC,  A  DEF,  and  circle  0. 

•  Ask  pupils  to  point  out  in  the  classroom 
representations  of  each  geometric  figure  they 


mention.  Tell  them  that  on  the  next  five  pages 
they  will  study  a  geometric  figure  called  a  plane. 

Using  the  Text  Page 

•  Assist  pupils  in  reading  and  interpreting  the 
instructions  on  ihis  page.  Use  the  materials 
suggested  and  as  pupils  carry  out  the  activities, 
demonstrate  it  at  the  front  of  the  room. 

•  Ex.  1 .  Make  certain  that  pupils  point  out  flat 
surfaces  in  different  positions:  vertical,  horizontal, 
slanting. 

•  Ex.  2.  Ask  pupils  to  imagine  the  floor  of  their 
classroom  suddenly  expanding  to  the  east,  west, 
north,  and  south  until  it  covered  the  entire  school 
ground,  the  block,  the  city,  the  state,  and  kept  on 
without  ever  ending.  Explain  that  this  is  the  way 
we  think  of  a  geometric  plane.  Suggest  that  pupils 
think  of  the  ceiling  of  the  room  as  part  of  another 
plane,  also  unlimited  in  extent. 

•  Ex.  3.  Have  some  pupils  represent  lines  in 
the  plane  suggested  by  the  chalkboard.  Lines  may 
emanate  from  a  point  to  indicate  that  there  would 
be  complete  coverage  of  the  surface.  Generalize  that 
a  line  is  a  set  of  points  so  there  is  no  limit  to  the 
number  of  lines  or  the  number  of  points  in  a  plane. 

•  Ex.  4.  Ask  a  pupil  to  hold  a  piece  of  cardboard 
flat  against  the  board,  then  move  it  farther  and 
farther  from  the  board  to  represent  more  planes  in 
space  than  can  be  counted. 

Individualizing  Instruction 

•  For  slower  learners,  picture  on  the  board  an 
ever-expanding  part  of  a  plane  by  shading  larger 
and  larger  rectangular  regions.  Ask  pupils  how 
far  the  region  would  need  to  extend  to  represent 
the  idea  of  a  plane  in  geometry. 

•  For  all  pupils,  let  a  4  X  6  card  represent  a 
plane.  Illustrate  the  idea  that  space  contains  an 
unlimited  number  of  planes  by  piling  the  cards 
higher  and  higher.  Remind  pupils  that  the  cards 
are  not  very  good  models  for  planes,  neither  are 
sheets  of  paper  or  cardboard,  because  a  plane  is  of 
infinite  extent  and  can  only  be  imagined. 
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Recall  that  numbers  are  ideas  or  abstractions  which  we  represent  by  numerals.  In 
geometry,  points,  lines,  and  planes  are  ideas  for  which  we  use  models  of  the 
things  we  see  about  us  to  represent  these  ideas. 

Geometric  Planes 


Resurvey  [O] 

1.  Point  out  some  flat  surfaces  in  your  classroom, 
such  as  the  top  of  your  desk,  the  cover  of  a  book,  and 
the  floor.  Name  other  flat  surfaces.  Answers  win  vary. 

2.  Use  your  imagination  and  think  of  each  of  the 
flat  surfaces  named  in  Ex.  1  as  extending  outward  as 
suggested  in  the  picture  without  stopping. 

A  flat  surface  thought  of  as  extending  out¬ 
ward  suggests  an  idea  in  geometry  called  a 
plane.  A  plane  is  an  idea  just  as  points  and 
lines  are  geometric  ideas. 

3.  Use  a  sheet  of  paper  as  a  model  of  part  of  a  plane. 
Represent  five  lines  on  your  paper,  then  five  more. 

Can  you  imagine  100  more  lines  in  the  plane ?*tach  of  the  lines 
contains  how  many  points  ?v  Each  plane  contains  how  many 

linPQ^n  More  than  we  can  count 

llllCo  f  More  than  we  can  count 

In  geometry,  we  think  of  a  plane  as  a  set  of  points.  There  is 
no  limit  to  the  number  of  points  in  a  plane. 


4.  Raise  your  paper  slightly  above  your  desk.  Then  lift  it 
still  higher.  Each  time  the  paper  is  in  a  different  location,  can 
you  think  of  it  representing  a  different  set  of  points  ?A°a  different 
plane?  ves 


5.  Is  there  a  limit  to  the  number  of  planes  you  could  represent?  No 
Does  space  contain  a  greater  number  of  planes  than  any  number 
you  know?  Yes 

[W] 

Ex.  6-8.  Write  Yes  or  No.  Refer  to  the  diagram. 

6.  Are  points  A  and  B  contained  in  AB}  Yes 

7.  Is  point  C  contained  in  AB ?  No 

8.  Are  points  A ,  B,  and  C  contained  in  the  plane  represented 
by  the  paper?  Yes 
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*  Pupils  will  find  the  concept  of  sets  of  points  more  difficult  to  grasp  than 
the  concept  of  sets  of  physical  objects. 

Thinking  about  Planes 


Fig.  1 


Planes  In  space  [O] 

1.  Fold  a  card  and  place  it  on  your  desk  so  that  it  looks  like 
a  tent.  The  fold  suggests  a  line  _  ?  _*egment 

*  2.  Fig.  1.  Think  of  the  card  as  representing  parts  of  two 
planes.  Are  there  some  points  contained  in  both  planes  ?  a tould 
all  of  these  points  be  described  by  /IP?AeLine  AB  is  the  inter¬ 
section  of  the  two  planes. 


3.  Open  a  book  on  your  desk  as  pictured 
in  Fig.  2.  Do  the  pages  suggest  parts  of 
planes  ?vWhere  do  all  the  planes  suggested 
by  the  plges  in  Fig.  2  intersect?  ^ccT 

4.  Fig.  2.  How  many  planes  are  shown 
which  contain  CD  ?  7  Are  there  planes  not  shown  which  contain 
CD?*. Does  an  unlimited  number  of  planes  contain  CD ?  Yes 


Fig.  4 


5.  Place  a  book  flat  on  your  desk.  Let  the  cover  represent  a 
plane  containing  points  M  and  N  as  shown  in  Fig.  3. 

a.  Lift  the  cover  and  use  the  tip  of  your  pencil  to  hold 
the  cover  open  in  a  fixed  position. 

b.  The  tip  of  your  pencil  represents  point  P,  a  third  point 
in  the  plane  represented  by  the  lifted  cover.  Is  there  another 
plane  which  contains  points  M,  N,  and  P?  nq 

c.  Three  points  not  in  a  line  are  contained  in  how  many 
planes?  l 

#  #  < - > 

cl.  Think  of  point  P  being  located  in  MN.  Then  how 

many  planes  would  contain  points  Af,  N ,  and  P?  More  than  we 

can  count 

6.  Fig.  4.  To  name  a  plane,  we  name  three  points  in  the 
plane  which  are  not  in  a  line.  For  example,  the  plane  contain¬ 
ing  points  P,  S,  and  T  may  be  named  plane  RST.  Name  the 
other  plane  shown.  piane  rvt 

Yes 

7.  Can  plane  RST  also  be  named  plane  STR ?  AWhat  are  two 
other  names  for  plane  VTR ?  Any two: 

plane  RVT,  plane  VRT, 

plane  TVR,  plane  TRV,  plane  RTV 
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Pupil’s  Objectives 

(a)  To  increase  understanding  of  the  concept  of 
a  geometric  plane  and  to  relate  the  concept  of  a 
plane  to  other  geometric  concepts;  and  (b)  to 
learn  how  to  name  a  plane. 

Background 

You  may  have  found  it  difficult  to  help  pupils 
understand  the  relationship  between  the  physical 
objects  used  to  describe  geometric  ideas  and  the 
geometric  ideas  themselves  which  are  abstractions 
and  exist  only  in  our  minds.  This  understanding 
develops  gradually,  and  it  will  not  be  gained  by 
all  pupils. 

The  geometric  concepts  contained  in  the  next 
four  pages  can  only  be  developed  through  the  use 
of  teacher  demonstration  and  individual  pupil 
experimentation  with  representations  of  points, 
lines,  and  planes.  It  is  useless  for  pupils  to  memorize 
generalizations  unless  they  can  explain  each  one 
by  the  utilization  of  objective  materials. 

The  concepts  developed  are  the  following: 

a.  Three  points  not  in  a  line  are  contained  in 
only  one  plane. 

b.  A  line  is  contained  in  an  unlimited  number  of 
planes. 

c.  Two  planes  may  intersect  in  a  line. 

Pupils  have  learned  how  to  name  points  by 
using  capital  letters.  They  have  learned  how  to 
name  lines  by  naming  any  two  points  in  the  line. 
Now,  they  learn  by  the  use  of  demonstrative 
materials  that  we  name  a  plane  by  naming  three 
points,  not  in  a  line,  in  the  plane. 

Teacher’s  Preparation 

•  Provide  yourself  with  a  manila  folder  or  a 
piece  of  tag  board  which  can  be  folded  and  a 
compass  or  a  sharply  pointed  stick.  Invert  a  large 
cardboard  box  on  your  desk,  so  that  it  is  above  the 
eye  level  of  the  pupils.  Use  it  to  represent  a  flat 
surface  or  part  of  a  plane  on  which  you  may  display 
your  materials. 

•  Provide  each  pupil  with  a  3  X  5  card. 


Pre-Book  Lesson 

•  Ask  pupils  to  name  and  to  picture  on  the  board 
some  geometric  figures  they  have  studied.  Recall 
that  geometric  figures  are  sets  of  points.  Indicate 
that  all  the  figures  named  are  plane  figures  since 
they  have  all  their  points  in  one  plane.  They  can 
be  represented  on  a  flat  surface,  such  as  a  page  of 
the  text,  a  sheet  of  notebook  paper,  or  the  chalk¬ 
board. 

•  Explain  that  the  work  on  pages  80-81  and  the 
experiments  they  will  perform  will  involve  figures 
which  do  not  have  all  their  points  in  the  same 
plane.  Tell  them  that  such  figures  are  called 
space  figures. 

Using  the  Text  Pages 

•  Ex.  1 .  Ask  pupils  to  use  their  card  and  follow 
the  directions.  If  they  have  difficulty,  use  your 
large  card  to  demonstrate  the  way  to  fold  and 
place  the  card  on  the  desk. 

•  Have  pupils  use  a  pencil  or  crayon  to  color  the 
fold  which  represents  AB  on  their  figure.  On  your 
figure,  mark  and  label  a  point  C  in  one  plane  and  a 
point  D  in  the  other  plane.  Ask  pupils  to  do  the 
same  on  their  cards. 

•  Ex.  3-5.  Have  pupils  follow  the  directions  in 
the  text.  Compare  their  work  with  yours. 

•  Ex.  7.  After  completing,  return  to  the  folded 
cards.  Ask  pupils  to  name  the  two  intersecting 
planes. 

•  Place  your  intersecting  planes  ABC  and  ABD 
on  another  card  to  represent  a  third  plane.  (Fig.  1) 
Ask  a  pupil  to  point  to  the  intersection  of  the 
three  planes.  It  is  point  A. 


B 


Fig.  1 


Teacher’s  Page  80 


•  Ask  pupils  to  point  out  in  the  classroom  rep¬ 
resentations  of  the  ideas  contained  in  Ex.  1-7.  The 
following  are  suggested: 

a.  If  a  door  represents  part  of  a  plane  and  the 
hinges  represent  two  points  in  a  line,  as  the  door 
swings  from  one  position  to  another  it  suggests 
that  an  unlimited  number  of  planes  contain  the  line 
determined  by  the  hinges. 

b.  Three  planes  which  intersect  in  a  point  are 
suggested  by  the  floor  and  two  adjacent  walls,  or 
the  ceiling  and  two  adjacent  walls. 

•  Ex.  8.  To  make  more  meaningful  to  pupils, 
you  may  wish  to  borrow  a  tripod  or  a  music  stand. 

•  Ex.  10.  Pupils  may  use  the  point  of  their  pencil 
to  do  the  experiment  if  they  do  not  have  a  compass. 

•  Before  assigning  the  written  exercise,  have 
pupils  look  again  at  the  representations  of  geometric 
figures  on  pages  80  and  81.  Although  they  are 
pictured  on  the  flat  surface  of  the  page,  pupils 
know  from  experience  that  these  figures  do  not 
have  all  their  points  in  the  same  plane,  so  they 
are  not  plane  figures.  Write  the  terms  space  figure 
and  plane  figure  on  the  board. 

Individualizing  Instruction 

•  Have  more  capable  pupils  assist  slower  learners  as 
they  do  their  written  work. 


•  Review  with  all  pupils  the  geometric  ideas  of 
point,  line,  ray,  angle,  and  polygon. 

•  For  all  pupils ,  display  a  model  of  a  rectangular 
prism.  *  (Fig.  2)  A  chalk  box,  a  large  cardboard 
box  or  any  box  with  a  cover  can  be  used.  Have 
pupils  show  that  the  edges  are  models  of  segments 
which  represent  the  intersection  of  two  planes;  the 
faces  are  models  of  parts  of  planes;  and  the  corners 
are  models  of  points  which  represent  the  intersection 
of  3  planes. 

Z7 

Fig.  2 

•  For  all  pupils,  display  a  round  tin  can.  (Fig.  3) 
Tell  pupils  that  the  surface  of  the  tin  can  does  not 
represent  part  of  a  plane,  since  it  is  not  flat  like  the 
things  mentioned  on  pages  80  and  81. 

Ask  pupils  to  describe  other  surfaces  which  do 
not  represent  parts  of  planes. 

*See  19,  page  xix. 


"\ 

V. _ ^ 


Fig.  3 


NOTES 
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8.  Fig.  5.  Name  the  plane  which  contains  the 
three  points  represented  by  the  tips  of  the  legs  of 
the  stool.v  Are  these  points  contained  in  any  other 
plane  ?N0PlaneJKL 

9.  Fig.  6.  Are  all  the  points  A,  B,  and  D  con¬ 
tained  in  more  than  one  plane?  a  Does  it  appear  that 
point  E  is  contained  in  plane  ABC^The*  are  planes 
ABE  and  ABC  the  same  plane?  YeseS 

10.  Use  the  sharp  tip  of  a  compass  to  represent  a 
geometric  point  in  space.  Stick  a  card  on  the  tip  of 
the  compass  to  represent  a  plane  containing  the 
point.  Tip  the  card  in  different  positions  to  repre¬ 
sent  different  planes.  Does  each  of  these  planes 
contain  the  same  point?  Yes 

11.  Do  you  agree  with  this? 

a.  The  number  of  planes  that  contain  a  specific 
point  or  a  specific  line  is  greater  than  any  number 
we  know.  Yes 

h.  Three  points  not  in  a  line  are  all  contained 
in  only  one  plane.  Yes 


'S' 
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Fig.  7.  Three  planes  which  contain  XY  are  represented. 

Name  these  planes.  Plane  xyz,  pi  ane  XYW,  Plane  XYV 

How  many  different  planes  contain 

A  number  greater  than  any  number  we  know  A  number  greater  than  any  number  we  know 

13.  a  specific  point?  a  14.  two  specific  points?  a 

15.  three  specific  points  in  a  line?  a 

16.  three  specific  points  not  in  a  line?  1 

Which  of  Fig.  1-7  illustrate  each  of  the  following: 

17.  Three  points  not  in  a  line  are  contained  in  only  one  plane.  Fi9-  3< 4-  5, 6, 7 

18.  A  line  is  contained  in  an  unlimited  number  of  planes.  Fig.  2,  i 

19.  Two  planes  may  intersect  in  a  line.  Fi9-  b  2, 3, 4, 6, 7 
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*  Relate  the  idea  of  intersection  of  sets  of  physical  objects  as  studied  on  page  5 
to  the  intersection  of  sets  of  points  in  geometry. 


Fig.  1 


Fig.  3 


Fig.  4 


Fig.  5 


Experimenting  with  Lines  and  Planes 

Using  models  [O] 

For  the  exercises  below.,  you  will  need  two  thin  sticks, 
such  as  “pick-up  sticks,”  to  represent  lines  and  two  cards 
to  represent  planes. 

*1.  Hold  the  sticks  to  represent  intersecting  lines  as 
pictured  in  Fig.  1.  In  how  many  points  do  the  lines 
intersect?  1 

2.  Fig.  2.  Lay  the  sticks  on  one  card  to  represent  two 
lines  in  a  plane  which  do  not  intersect.  Lines  in  a  plane 
which  do  not  intersect  have  no  points  in  common.  The 
lines  are  called  parallel  lines.  Do  MN  and  OP  appear  to 
be  parallel?  Yes 

3.  Fig.  3.  Place  a  stick  on  a  card  to  represent  a  line 
contained  in  a  plane.  Do  the  line  and  the  plane  intersect 
in  one  point,  two ,  points,  or  more  points  than  can  be 

rmore  points  than  can  Be  counted  < — v 

counted  ?A  If  points  A  and  B  of  AB  are  contained  in  a 
plane,  is  the  entire  line  contained  in  the  plane?  Yes 

4.  Fig.  4.  Hold  a  stick  and  a  card  to  represent  a  line 
and  a  plane  which  intersect  in  only  one  point.  What  is 
the  point  of  intersection  of  CD  and  the  plane?  Point  x 

5.  Fig.  5.  Hold  your  cards  so  they  represent  two 
planes  which  do  nflt  intersect.  Do  the  planes  ^ave  any 
points  in  common ?A The  planes  are  called  _?_  planes. 

6.  Do  the  ceiling  and  the  floor  of  your  classroom 
intersect?ADo  they  represent  parallel  planes?  Yes 

7.  Slit  both  cards  and  slide  them  together  to  represent 
two  planes  that  intersect  as  shown  in  Fig.  6.  The  planes 
seem  to  intersect  in  a  _?_lne 

8.  The  planes  represented  in  Fig.  6  intersect  in  what 
line?  -j  Do  you  think  two  different  planes  can  intersect  in 
more  than  one  line?  No 
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Pupil’s  Objectives 

(a)  To  investigate  the  intersection  of  a  line  and 
a  plane,  the  intersection  of  two  planes,  and  the 
intersection  of  three  planes;  and  (b)  to  extend 
ability  to  recognize  models  of  geometric  lines  and 
planes  in  the  environment. 

Background 

Throughout  the  work  with  geometric  concepts, 
we  have  emphasized  the  idea  that  space  is  a  set 
of  points.  Various  subsets  of  this  set  of  points  are 
planes.  Planes  likewise  have  subsets  of  points  which 
form  segments,  lines,  angles,  polygons,  and  their 
plane  figures. 

Pupils  have  had  some  previous  study  of  inter¬ 
secting  and  parallel  lines,  but  they  were  not 
considered  in  relation  to  planes  as  they  are  in  this 
chapter. 

Parallel  lines  are  lines  in  the  same  plane  which  do 
not  intersect.  There  are  planes  which  contain  one 
line  and  not  the  other,  but  there  must  be  one  plane 
that  contains  both  lines.  The  perpendicular  dis¬ 
tance  between  two  parallel  lines  is  always  the  same. 
Segments,  as  well  as  lines,  are  described  as  parallel 
when  they  are  in  parallel  lines. 

Two  lines  in  the  same  plane  which  are  not 
parallel  and  meet  at  a  point  (or  intersect)  are 
called  intersecting  lines.  Lines  which  do  not  lie 
in  one  plane  and  which  do  not  intersect  are  called 
skew  lines.  There  is  no  one  plane  which  completely 
contains  a  pair  of  skew  lines. 

Skew  lines  are  not  discussed  in  the  text,  but 
they  are  appropriate  for  more  capable  pupils  who 
may  be  curious  about  the  idea  of  non-intersecting 
lines  in  different  planes.  Illustrations  of  skew  lines 
are  given  later  in  this  discussion. 

Two  planes  in  space  either  intersect  or  are 
([parallel.  If  they  intersect,  they  have  a  line  in 
common.  If  they  are  parallel,  the  perpendicular 
distance  between  the  planes  is  the  same  wherever 
t  is  measured. 

For  three  planes  in  space,  there  are  these  possibili- 
ies:  (1)  all  three  planes  may  be  parallel;  (2)  all 
hree  of  the  planes  may  intersect,  in  which  case 


they  may  intersect  in  a  point  or  in  a  line;  and  (3) 
two  of  the  planes  may  be  parallel,  and  the  third 
may  intersect  each  of  the  others  in  a  line. 

Pictured  below  is  a  three-dimensional  figure 
called  a  rectangular  prism.  For  use  in  the  class¬ 
room,  a  box  may  be  displayed,  or  the  walls,  floor, 
and  ceiling  of  the  classroom  may  be  used  as  a 
model  of  a  rectangular  prism.*  For  the  model 
shown,  we  may  name  intersecting  and  parallel 
lines  and  planes;  also,  skew  lines.  Some  examples 
of  each  are  given  below. 


E  F 


Parallel  lines:  DC  and  EF:^  A D jrncl  HE 
Intersecting  lines:  AB  and  BG\  AH  and  GH 
Skew  lines:  AH  and  EF;  BG  and  EF 
Parallel  planes:  DFC  and  AHB;  DHA  and  CGF 
Intersecting  planes:  DFC  and  EHF;  CD  A  and  AHB 
Three  planes  intersecting  in  point  E:  DFE,  DHE, 
and  FIIF 

If  three  pages  of  a  book  represent  different  planes, 
they  intersect  in  a  line  represented  by  the  binding 
of  the  book.  Refer  to  Fig.  2,  page  80. 

Teacher’s  Preparation 

•  For  demonstration  purposes,  provide  yourself 
with  three  12"  X  15"  pieces  of  cardboard  and  a 
number  of  12"  colored  sticks. 

•  Provide  the  same  materials  in  smaller  size  for 
each  pupil.  You  could  use  3X5  cards  and  tooth¬ 
picks. 

Pre-Book  Lesson 

Ask  pupils  to  use  models  and  demonstrate  the 
*See  19,  page  xix. 
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following  ideas  which  were  developed  on  pages  80 
and  81. 

a.  Three  points  not  in  a  line  are  contained  in 
only  one  plane. 

b.  A  line  is  contained  in  an  unlimited  number  of 
planes. 

c.  Two  points  are  contained  in  an  unlimited  num¬ 
ber  of  planes. 

d.  Two  planes  may  intersect  in  a  line. 

Using  the  Text  Pages 

•  This  lesson  is  a  continuation  of  the  work  on 
pages  79-81.  You  may  need  to  provide  assistance 
in  reading  the  directions,  or  you  may  choose  to 
give  the  instructions  orally. 

It  will  be  helpful  for  you  to  demonstrate  the 
activity  for  some  exercises  since  pupils  may  not  be 
able  to  interpret  correctly  the  models  of  three- 
dimensional  figures.  As  each  activity  is  carried 
out,  encourage  pupils  to  express  in  their  own  words 
their  observations  and  conclusions. 

•  Ex.  1.  Expand  the  idea  in  this  question  by 
representing  on  the  board  AB  and  CD.  Ask  whether 
these  lines  are  in  the  same  plane  and  whether  they 
are  intersecting  lines.  Have  a  pupil  represent  more 
of  CD  to  show  the  point  of  intersection. 


•  Ex.  2.  Ask  pupils  to  describe  models  of  parallel 
lines  in  the  classroom.  They  may  suggest  lines 
on  ruled  paper;  top  and  bottom  of  window  frames; 
opposite  edges  of  a  desk  or  table. 

•  Ex.  4.  Ask  whether  the  intersection  of  a  line 
and  a  plane  may  ever  be  just  two  points.  [No]  Gen¬ 
eralize  that  there  are  3  possibilities:  the  intersection 
may  be  the  empty  set;  it  may  be  one  point;  or  it 
may  be  an  unlimited  number  of  points. 

•  Ex.  6.  Ask  whether  the  shortest  distance  be¬ 
tween  the  floor  and  the  ceiling  is  the  same  wherever 
it  is  measured.  [Yes]  Explain  that  we  call  this 
the  perpendicular  distance  between  two  parallel 
planes.  Point  out  this  distance  for  other  parallel 
planes  in  the  room  and  help  pupils  to  generalize 
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that  if  the  perpendicular  distance  between  two 
planes  is  the  same,  the  planes  are  parallel. 


•  Ex.  9.  This  example  illustrates  one  possibil¬ 
ity  for  the  intersection  of  three  planes— a  line.  It 
may  also  be  a  point,  as  illustrated  by  the  corner  of 
a  rooim  The  ceiling  and  two  adjacent  walls  are 
models  of  three  planes  which  intersect  in  a  point. 
Ask  pupils  to  represent  three  planes  for  which  the 
intersection  is  the  empty  set.  The  planes  will,  of 
course,  be  parallel. 

Individualizing  Instruction 

•  For  all  pupils,  display  a  rectangular  box.  Ex¬ 
plain  that  it  is  a  model  of  a  rectangular  prism  with 
parts  called  faces,  edges,  and  vertices.  On  the 
board,  draw  a  picture  of  a  rectangular  prism  like 
the  one  shown  in  the  Background  section  and  label 
the  vertices  as  shown. 

For  the  prism,  ask  pupils  to  name  the  plane 
represented  by  each  of  the  faces.  Remind  them 
that  a  plane  is  named  by  three  points  not  in  a  line 

Ask  pupils  to  write  on  the  board  tire  name  of  z 
pair  of  planes  whose  intersection  is  DE;  AB\  FG 

Next,  ask  pupils  to  name  three  pairs  of  plane 
which  do  not  intersect.  (Parallel  planes) 

•  For  more  capable  pupils,  indicate  that  lines  whicl 
do  not  lie  in  one  plane  and  which  do  not  intersec 
are  called  skew  lines. 

For  the  rectangular  prism  pictured,  point  ou 
that  AH  and  DC  are  skew  lines.  Ask  pupils  to  nam 
other  pairs  of  skew  lines  in  the  picture.  Ask  fc 
representations  of  skew  lines  in  the  classroom. 

•  Slower  learners  may  find  the  work  with  plane 
difficult.  Do  not  discourage  them  by  keeping  yoi 
standards  too  high.  Make  available  physical  mode 
of  a  rectangular  prism*  on  which  they  may  poii 
out  edges,  faces,  and  vertices  and  tell  which  a: 
representations  of  parts  of  planes,  segments,  ar 
points. 


*See  19,  page  xix. 


9.  How  many  intersecting  planes  are  represented 
in  Fig.  7? 3  In  what  line  do  they  intersect?  <gh> 

10.  From  your  experimentation  with  lines  and 
planes,  which  of  the  following  did  you  find  to  be  true 
statements?  aii  are  true. 

a.  If  two  different  lines  intersect,  their  inter¬ 
section  is  one  point.  Lookout  tower 

b.  Two  lines  in  a  plane  may  be  parallel.  If  so, 
they  do  not  intersect.  Venetian  blinds  (edges) 

c.  If  two  different  planes  intersect,  their  inter¬ 
section  is  a  fine.  rectangular  box 

d.  Two  planes  may  be  parallel.  If  so,  they  do 

not  intersect.  Venetian  blinds,  rectangu I  ar  box 

e.  If  a  line  and  a  plane  intersect,  their  intersec¬ 
tion  is  either  a  point  or  a  line,  needle  and  cloth,  dart  and  target, 

needle  and  board 

11.  Explain  how  one  or  more  of  the  drawings  at  the 
right  might  represent  each  of  the  relationships  for 
points,  lines,  and  planes  expressed  in  Ex.  10a-e.|*e  10a  e 

[W] 


Fig.  7 


For  a  rectangular  room,  think  of  the  ceiling,  floor, 
and  each  of  the  four  walls  as  suggesting  planes.  For 
each  of  Ex.  12-15,  write  the  words,  a  point  or  a  line 
to  make  a  true  sentence. 

The  intersection  of 

12.  the  planes  suggested  by  the  ceiling  and  a  wall 
is  _?°..line 

13.  the  planes  suggested  by  the  floor  and  a  wall 

•  *\a  line 

IS  _?_. 


14.  the  plane  suggested  by  the  floor  and  a  line  sug¬ 
gested  by  two  intersecting  walls  is  _?  °.pomt 

15.  the  plane  suggested  by  the  ceiling  and  a  line 
suggested  by  two  intersecting  walls  is  _?°.pomt 
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*  The  work  on  this  page  should  establish  clearly  the  idea  that  a  circle  or  a 
polygon  consists  of  a  different  set  of  points  than  their  interiors. 

Three  Sets  of  Points  in  a  Plane 


Interior,  exterior  [O] 

*  1.  We  may  think  of  three  sets  of  points  associated 
with  a  simple  closed  curve.  The  different  colors  in 
Fig.  1  help  us  think  about  these  three  sets  of  points. 

a.  What  color  is  used  to  show  the  set  of  points 
belonging  to  the  circle?  b|ack 

b.  The  set  of  points  irj  the  interior  for  the  circle 
is  shown  in  what  color  ?a  Is  the  center  for  a  circle  a 
point  in  the  interior  for  the  circle?  Yes 

c.  The  set  of  points  in  the  exterior  for  the  circle 

blue 

is  shown  in  what  color  ?A  All  points  in  the  plane 
which  belong  neither  to  the  circle  nor  its  interior 

Tsxterior 

are  in  the  _?_  for  the  circle. 


Fig. 


2.  Fig.  1.  l^ame  two  ^at^led  points  that  belong 
to  the  circle^to  its  exterior;Ato  its  interior.  E , p 


3.  Fig.  2.  Name  the  labeled  points  belonging  to 
the  triangle;  to  its  interiors  to  its  exterior.  H 

J,  K, L  N, 0 

4.  On  the  board,  draw  a  picture  of  A  JKL  as  in 
Fig.  2.  Shade  the  part  of  the  board  which  represents 
the  interior  for  the  triangle.  J$k 

j/-,  [w] 

5.  Fig.  3.  Name  five  labeled  points  that  belong 
to  the  quadrilateral.  T*  u,  v,  w,  x 


6.  Fo^  quadrilateral  TUVW,  name  a  point  in  its 
interior;Aa  point  in  its  exterior.  s 

7.  Draw  a  picture  of  a  rectangle.  By  shading,  indi¬ 
cate  the  interior  for  the  rectangle.  Pictu^p  and  labe^ 
four  points  belonging  to  the  rectangle. 

Sample  answer:  B 

8.  Draw  a  picture  of  a  pentagon.  By  shading,  indi¬ 
cate  the  exterior  for  the  pentagon.  Sample  answer: 


Fig.  3 
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Pupil’s  Objectives 

(a)  To  learn  how  a  simple  closed  curve  partitions 
the  points  in  a  plane;  (b)  to  learn  the  meaning 
of  interior  and  exterior  for  a  simple  closed  curve; 
and  (c)  to  have  practice  in  identifying  points  be¬ 
longing  to  the  curve,  points  in  the  interior,  and 
points  in  the  exterior  for  the  curve. 

Background 

On  page  37  pupils  had  practice  in  identifying 
sets  of  points  which  are  curves,  simple  closed  curves, 
and  those  curves  which  are  not  simple  closed 
curves. 

Any  simple  closed  curve  separates  or  partitions 
the  plane  into  three  distinct  sets  of  points:  (1)  the 
set  of  points  belonging  to  the  curve',  (2)  the  set  of 
points  in  the  interior  for  the  curve',  and  (3)  the  set  of 
points  in  the  exterior  for  the  curve. 

The  term  labeled  points  is  used  when  pupils  are 
to  identify  points  in  any  one  of  the  3  distinct  sets. 
Pupils  should  understand  that  each  set  consists  of 
an  unlimited  number  of  points. 

It  should  be  noted  that  we  do  not  say,  a  curve 
divides  a  plane  into  three  sets  of  points.  We  reserve 
the  term  divide  to  describe  an  operation  on  numbers. 
In  precise  mathematical  terminology,  we  subtract 
or  divide  numbers,  but  we  remove  subsets  or  parti¬ 
tion  sets. 


Pre-Book  Lesson 

•  In  mathematics,  all  the  figures  pictured  below 
represent  curves. 


Represent  on  the  board  Fig.  a~f  and  ask  pupils 
to  identify  those  which  are:  curves,  closed  curves, 
simple  closed  curves.  (Note  that  curves  may  be 


composed  of  line  segments.) 

Ask  why  we  may  call  them  all  plane  figures. 

Note  that  Fig.  d  cannot  be  pictured  without 
lifting  the  chalk  from  the  board.  It  represents 
more  than  one  curve. 

•  Emphasize  that  a  curve  cannot  cross  itself  if 
it  is  a  simple  closed  curve.  Also,  that  a  polygon 
is  a  special  type  of  closed  curve  because  it  is  the 
union  of  segments. 

Using  the  Text  Page 

•  Ex.  1.  You  may  wish  to  reproduce  Fig.  1  on 
the  board,  using  a  color  to  shade  the  interior  for  the 
circle.  Make  certain  pupils  understand  that  point 
P,  the  center  for  the  circle,  does  not  belong  to  the 
circle,  but  that  it  does  belong  to  the  interior  for 
the  circle. 

•  Ex.  2.  Emphasize  the  fact  that  each  of  the 
sets,  the  circle,  its  interior,  and  its  exterior,  consists 
of  an  unlimited  number  of  points.  Only  a  few  points 
are  labeled. 

•  After  pupils  complete  Ex.  5-8,  have  the  an¬ 
swers  written  on  the  board  and  discussed. 

Individualizing  Instruction 

•  For  slower  learners,  use  yarn  and  form  simple 
closed  curves  on  the  flannel  board.*  Make  some 
which  are  circles  and  polygons.  Use  cutouts  to  rep¬ 
resent  points.  Have  pupils  locate  points  on  each 
curve,  in  its  exterior,  and  in  its  interior. 

•  For  more  capable  pupils,  reproduce  on  the  board 
the  figure  of  intersecting  circles  shown  below.  Direct 
pupils  to  name  the  labeled  points  belonging  to 
circle  A;  circle  B\  the  exterior  for  circle  A;  the 
exterior  for  circle  B;  the  intersection  of  circles 
A  and  B;  the  interior  of  circle  A;  of  circle  B;  the 
intersection  of  the  interiors  of  the  circles. 
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Pupil’s  Objectives 

(a)  To  gain  the  concept  of  the  geometric  figure 
called  a  region;  and  (b)  to  have  practice  in  identi¬ 
fying  points  belonging  to  circular,  rectangular,  and 
triangular  regions. 

Background 

The  identification  of  the  set  of  points  in  the 
interior  for  a  simple  closed  curve  was  preparatory 
for  the  study  of  regions.  The  union  of  a  simple 
closed  curve  and  its  interior  is  called  a  region.  The 
curve  is  the  boundary  for  the  region. 

Since  pupils  have  studied  different  kinds  of  poly¬ 
gons,  they  will  find  it  easy  to  identify  the  region 
which  has  each  kind  of  polygon  as  its  boundary: 
triangular,  rectangular,  square,  pentagonal,  hexag¬ 
onal.  The  union  of  a  circle  and  its  interior  is  called 
a  circular  region. 

In  a  later  chapter,  methods  for  finding  the 
measure  of  the  area  of  regions  are  developed. 

Teacher’s  Preparation 

Assemble  a  collection  of  objects  whose  surfaces 
suggest  different  shaped  regions.  *  Encourage  pupils 
to  bring  objects  to  be  put  on  display.  The  collec¬ 
tion  may  include:  a  cereal  box  or  candy  box  for 
rectangular  regions;  a  paper  weight  in  the  shape 
of  a  triangular  right  prism;  a  tin  can  or  salt  box 
whose  bases  suggest  circular  regions;  a  hexagonal 
candy  box. 

Pre-Book  Lesson 

•  Ask  pupils  to  give  the  definition  of  a  polygon. 

•  Have  pupils  represent  on  the  board  polygons 
with  3,  4,  5,  6,  and  8  sides  and  write  the  name 
under  each  one.  Ask  pupils  why  there  can’t  be  a 
polygon  with  only  two  sides. 

•  For  some  of  the  polygons  on  the  board,  ask 
pupils  to  label  points  belonging  to  the  polygon, 
points  in  the  exterior,  and  points  in  the  interior  for 
the  polygon. 

*See  19,  page  xix. 

Teacher’s  Page  85 


Using  the  Text  Page 

•  Ex.  3-4.  Use  cutouts  on  the  flannel  board  to 
represent  triangular,  rectangular,  square,  and  cir¬ 
cular  regions.  *  * 

•  After  pupils  have  completed  the  written  as¬ 
signment,  have  the  correct  responses  written  on  the 
board  and  discussed. 


Individualizing  Instruction 

•  For  all  pupils,  display  actual  physical  models  of 
each  space  figure  representpd  below.  Then  place 
drawings  of  your  models  on  the  board. 


Fig.  1  is  called  a  triangular  right  prism;  Fig.  2, 
a  right  circular  cylinder;  Fig.  3,  a  rectangular 
prism.  Ask  pupils  to  name  the  rectangular,  tri¬ 
angular,  and  circular  regions  represented  on  these 
figures. 

•  More  capable  pupils  may  represent  polygons  of 
4,  5,  6,  and  8  sides,  then  show  the  diagonals  from 
one  vertex  of  each  polygon  as  illustrated  below. 


Direct  pupils  to  count  the  number  of  triangular 
regions  into  which  the  diagonals  from  one  vertex 
partition  each  polygon.  Help  pupils  to  generalize 
that  the  number  of  triangular  regions  will  always 
be  2  less  than  the  number  of  sides  of  the  polygon. 

*  *See  1 ,  page  xix. 
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Extension  [O] 

1.  On  the  board,  draw  with  colored  chalk,  a  picture  of  a 
simple  closed  curve.  Picture  the  interior  for  the  simple  closed 
curve  with  the  same  chalk. 

2.  Fig.  1.  Think  of  the  part  of  the  plane  which  is  shown  in 
color  as  the  union  of  two  sets  of  points.  One  set  of  points  belongs 
to  the  curve.  What  is  the  other  set  of  points  ?  Points  belonging  to  the 

interior  of  the  curve 

The  union  of  a  simple  closed  curve 
and  its  interior  is  called  a  region . 

3.  The  union  of  a  triangle  and  its  interior  is  called  a  triangular 
region.  On  the  board,  picture  a  triangular  region. 

4.  The  union  of  what  two  sets  of  points  is  represented  in 

The  sgt  of  points  belonging  to  jhe  circle  and  the  set  of  points  belonging  to  the  interior 

red  m  Fig.  2?A  This  region  would  be  called  a  Y?_  region.°f  the  circle 

circular 

5.  Does  the  part  of  Fig.  3  which  is  red  represent  a  square 

Y  es 

region  ?A  Is  point  A  a  point  belonging  to  the  square  or  a  point 

in  its  interior?  a  point  belonging  to  the  square 


A 


[W] 

Refer  to  Fig.  4  and  name 

6.  a  point  in  the  interior  for  the  rectangle,  h 

7.  some  points  belonging  to  the  rectangle,  b,  c,  d,  e 

8.  some  points  in  the  exterior  for  the  rectangle,  f,  g 

9.  some  points  belonging  to  the  rectangular  region,  b,  c,  d,  e,  h 
Refer  to  Fig.  5  and  write  Yes  or  No  for  each  of  Ex.  10-13. 

10.  Point  V  belongs  to  the  circle.  No 

11.  Point  R  belongs  to  the  circular  region.  Yes 

12.  Point  W  is  in  the  exterior  for  the  circle.  Yes 

13.  If  point  P  is  the  center  for  the  circle  shown,  then  PQ  is  a 
radius  for  the  circle.  Yes 

4  Extra  Examples.  Set  46. 


Fig.  3 


Fig.  4 


Fig.  5 
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To  picture  a  region,  pupils  should  use  the  same  color  for  the  interior  as  that  used  to  re¬ 
present  the  curve  which  is  the  boundary  of  the  region. 

Reviewing  Geometric  Ideas 

Lines,  segments,  and  rays  [W] 

Refer  to  Fig.  1  and  name  the  intersection  of 

3.  AF  and  BC.  {  j 

4.  PC  and  AB.  c 


Fig.  i 


B 


Fig.  3 


1.  PA  and  CB. 


2.  EB  and  AC.  B 

5.  How  many  different  lines  can  contain  point  P?  More 

...  than  .we  can  count 

6.  How  many  lines  can  contam  both  point  D 
and  point  P?  } 

Refer  to  Fig.  2  and  name 

7.  the  diagonals  of  quadrilateral  ABCD.  xc,  bd 

Name  one  :  Z.BAD,  Z_AED,  ADCB 

8.  an  obtuse  angle.  /Lbec 

9.  an  aCUte  angle.  Sample  answer:  Z.ADC 

10.  two  points  belonging  to  the  quadrilateral.  Any  two 

11.  a  point  in  the  interior  for  triangle°  3W&.  'F 

12.  a  point  in  the  exterior  for  the  quadrilateral,  p 

13.  eight  triangles.  Aabd,  Abdc,  Aabc,  Aadc,  Aabe,  Aade, 

Adec,  Abec 

Refer  to  Fig.  3  and  name  the  intersection  of 


14.  circle  P  and  MN.  m,  n  16.  MN  and  PQ.  {  } 

15.  circle  P  and  AB.  j  \  17.  circle  P  and  QP.  q 

Refer  to  Fig.  4  and  name 

18.  the  points  shown  in  the  intersection  of  circle 
A  and  circle  B.  polnts  c  orld  D 

19.  a  point  shown  in  the  exterior  for  circle  B.  point  A 

20.  a  point  shown  in  the  interior  for  circle  A.  p0jnt  a 
Draw  pictures  to  represent 

21.  a  rectangular  region. 

22.  a  circular  region. 

23.  a  triangular  region. 

24.  two  circles  which  intersect  in  only  one  point. 

00 
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Teaching  Page  86 


Pupil’s  Objectives 

(a)  To  review  the  important  geometric  concepts 
contained  in  Chapters  1  and  2  relating  to  points, 
lines,  and  planes  and  their  interrelationships;  and 
(b)  to  obtain  reteaching  for  concepts  which  require 
clarification. 

Background 

The  English  word  geometry  has  its  origin  in  two 
Greek  words  which  mean  earth  measure.  The  ge¬ 
ometry  studied  in  the  elementary  school  is  some¬ 
times  called  intuitive  geometry  since  no  proofs  are 
required  as  in  high-school  geometry.  Intuitive  or 
informal  geometry  promotes  careful  observation, 
discovery,  and  then  generalization  with  regard  to 
the  size  and  shape  of  objects  in  the  environment. 

In  Chapters  1  and  2  of  this  text,  pupils  have 
studied  the  properties  of  geometric  figures  which 
did  not  involve  measurement.  This  is  called  non¬ 
metric  geometry.  In  Chapter  3,  metric  geometry 
which  utilizes  measurement  concepts  and  standard 
units  of  measure  will  be  studied.  It  is  not  necessary 
that  pupils  use  these  terms. 

In  the  study  of  both  metric  and  non-metric 
geometry,  one  of  the  major  aims  is  the  development 
of  ability  to  make  clear  and  exact  statements.  This 
requires  that  pupils  learn  the  meaning  of  many 
new  geometric  terms  and  the  symbol  or  the  notation 
for  the  term. 

The  Pre-Book  Lesson  and  exercises  on  page  86 
provide  the  opportunity  for  reviewing  some  of  the 
important  ideas  which  were  studied  in  Chapters  1 
and  2  together  with  the  vocabulary  accompanying 
the  ideas. 

Teacher’s  Preparation 

Prepare  cards  with  print  or  script  large  enough 
to  be  seen  across  the  room  on  which  each  of  the 
geometric  symbols  and  terms  listed  in  the  Pre-Book 
Lesson  appears. 


Pre-Book  Lesson 


•  Discuss  with  pupils  the  fact  that  geometry  has 
been  studied  since  ancient  times.  Ask  whether 
anyone  knows  the  origin  of  the  word  geometry. 
Explain  its  origin  as  given  in  the  Background  sec¬ 
tion.  Also,  have  someone  look  up  the  word  in  the 
dictionary. 

•  Ask  pupils  to  guess  the  number  of  geometric 
terms  they  have  used  in  Chapters  1  and  2.  Display 
in  the  pocket  chart  or  along  the  chalk  tray  a  set 
of  cards,  each  of  which  contains  one  of  the  terms 
or  symbols  listed  below. 

Ask  pupils  to  choose  a  card,  then  make  a  drawing 
on  the  board  to  represent  the  term  or  symbol  it 
contains.  Ask  pupils  to  indicate  under  each  draw¬ 
ing  what  was  represented. 

As  some  pupils  work  at  the  board,  other  pupils 
may  make  drawings  on  paper  at  their  desks. 


AB  Radius  right  angle 

CD  Diameter  acute  angle 

EF  Chord  obtuse  angle 

Z  GHI  rectangle  ABCD  right  triangle 

A  JKL  pentagon  vertex  of  an  angle 

perpendicular  lines  opposite  sides  of  a  rectangle 
parallel  lines  adjacent  sides  of  a  rectangle 

intersecting  lines  diagonal  of  a  rectangle 


Using  the  Text  Page 

Direct  pupils  to  use  lined  paper  and  write  the 
numerals  1-20  in  two  columns  skipping  a  line  be¬ 
tween  each  numeral.  Ask  pupils  to  write  the 
answers  after  the  numerals. 


Individualizing  Instruction 

•  Lor  slower  learners ,  read  the  instructions  which 
refer  to  each  figure  and  allow  time  for  writing 
responses. 

•  More  capable  pupils  may  assist  slower  learners  with 
some  of  the  more  difficult  geometric  concepts. 
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Pupil’s  Objectives 

(a)  To  measure  understanding  of  important  con¬ 
cepts,  principles,  and  items  of  information  reviewed 
and  taught  in  Chapter  2;  and  (b)  to  obtain  reme¬ 
dial  teaching  for  misconceptions  or  lack  of  basic 
understandings  which  may  be  revealed  by  the 
test. 

Background 

The  items  on  all  Tests  of  Information  and 
Meaning  are  similar  in  that  correct  responses 
require  a  minimum  amount  of  computation. 
Reasoning  ability  and  the  utilization  of  basic  facts 
and  understandings  are  prerequisites  for  success  on 
this  very  important  type  of  test. 

In  Chapter  2,  many  concepts  presented  originally 
in  grades  3  and  4  are  reviewed  and  extended. 
Facility  in  using  the  mathematical  vocabulary  for 
these  concepts  develops  gradually,  and  pupils  need 
a  great  deal  of  practice  with  the  language  of  num¬ 
ber  and  operations  and  also  with  the  precise  termi¬ 
nology  introduced  in  the  geometry  exercises.  This 
test  will  help  you  identify  pupils  who  have  not 
developed  adequate  understandings  of  such  con¬ 
cepts  as  multiple,  factor,  product,  dividend,  prime, 
point,  line,  plane,  intersection,  and  so  on. 

You  are  no  doubt  well  aware  of  the  fact  that  a 
paper-and-pencil  test  is  not  the  only  way  of  lo¬ 
cating  specific  needs  of  pupils.  Accordingly,  you 
should  utilize  the  individual  interview  periodically 
to  provide  insight  into  the  pupil’s  way  of  thinking. 

Pre-Book  Lesson 

•  Have  pupils  recall  the  major  topics  covered 
in  Chapter  2.  Ask  them  to  turn  to  the  table  of 
contents  and  name  ideas  and  skills  which  were  in¬ 
troduced  as  early  as  grade  3,  others  new  in  grade 
4,  and  those  which  are  new  in  grade  5  or  are 


extensions  of  previously  introduced  concepts  and 
skills. 

•  Continue  to  foster  a  desirable  attitude  toward 
tests.  Help  pupils  realize  that  the  test  results 
indicate  the  amount  of  progress  being  made,  and 
they  also  indicate  ways  in  which  greater  progress 
can  be  achieved  by  the  cooperative  effort  of  teacher 
and  pupils. 

Using  the  Text  Page 

•  Ex.  2-7.  Tell  pupils  not  to  copy  the  sentences, 
but  to  show  only  the  number  for  n.  Remind 
them  to  use  basic  facts  as  helpers.  Recall  also  that 
we  multiply  and  divide  hundreds  and  tens  as 
though  they  were  ones. 

•  Ex.  8-9.  Pupils  may  need  to  write  the  work 
to  find  the  missing  partial  product.  For  Ex.  10, 
they  may  need  to  show  the  work  for  the  division. 

•  Observe  pupils  as  they  work.  Do  not  let  them 
become  frustrated  early  in  the  test  by  questions 
which  they  cannot  answer.  Tell  pupils  to  skip 
these  questions  and  return  to  them  later  after  they 
have  answered  questions  which  they  do  understand. 

•  After  the  test  has  been  completed  and  the 
papers  collected,  discuss  each  question  and  have 
the  correct  response  written  on  the  board.  Help 
pupils  who  had  difficulty  on  a  question  locate  the 
source  of  their  misunderstanding. 

•  Encourage  pupils  to  list  in  a  notebook  mathe¬ 
matical  terms  and  ideas  on  which  they  need  re¬ 
teaching  and  more  practice. 

Individualizing  Instruction 

•  For  slower  learners,  you  may  need  to  administer 
the  test  item  by  item.  Read  a  question  and  then 
allow  time  for  writing  the  answer.  In  this  way, 
you  may  omit  questions  which  refer  to  parts  of  the 
chapter  which  you  know  are  too  difficult  for  them. 

•  More  capable  pupils  may  be  assigned  exercises 
given  in  the  Supplementary  Activities  on  Teaching 
Pages  88  and  89. 
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Do  You  Understand? 


Test  of  Information  and  Meaning  2 


V 


48,56,64,72,80 


1.  Name  the  multiples  of  8  fromO  through  80, 

r  0,8,  16,  24/32, 40, 

Ex  2-7.  Record  the  number  for  n. 

2.  n  =  5  X  80  400  3.  320  -f-  n  =  8  40  4.  3,600  -s-  9  =  n  400 
5.  n  =  450  ^9  so  6.  «  X  9  =  810  90  7.  «  -f-  6  =  70  420 
Write  the  missing  digits  to  complete  the  work  in 

8.  box  A.  See  box  A.  9.  b0X  B.  See  box  B. 

4  3,  R2 

10.  9)389  Divide.  Write  and  test  a  checking  sentence. 

11.  Express  30  as  a  product  of  prime  numbers.  2X3X5 

12.  List  all  the  factors  of  50.  {1,2,5, 1 0, 25, 50! 

13.  Make  a  factor  tree  for  100.  J°x° 

\  0  X  1 0x 

Ex.  14-15.  Copy  and  complete.  2'xlxix5 

14.  35  X  27  =  _?_27X  35 

15.  9  X  57  =  (_?_9  X  50)  +  (_?_9  X  7) 

Box  C.  Name  the  labeled  points 

16.  belonging  to  the  triangle,  a,  b,  c 

17.  belonging  to  the  triangular  region,  a,  b,  c,  e,  g 

18.  in  the  exterior  for  the  triangle,  d,  f 


c 

F  B 

D 

•  / 

• 

G  / 

^VE  J 

A 

C 

Ex.  19-21.  Answer  each  question  with  point,  line,  or  plane. 

19.  The  intersection  of  two  lines  may  be  a  _?E?i"t 

20.  The  intersection  of  two  planes  may  be  a  _  ?  Li  p  ® 

21.  The  intersection  of  three  planes  may  be  a  _?^or  a  _?Ep'nt 

Ex.  22-25.  Estimate  the  product.  Write  a  mathematical  sen¬ 
tence  to  show  the  numbers  you  used  to  make  your  estimate. 

20  x  30  =  600  60  x  80  =  4,800 


20  x  30  =  600 

22.  18  X  32  =  n 

90  x  40  =  3,600 

24.  92  X  36  =  n 


23.  62  X  7 5  =  n 

30  x  10  =  300 

25.  27  X  14  =  n 


Ex.  26-27.  Find  the  mean  average  for  the  set. 

26.  {91,  86,  72,  83}  83  27.  {112,  126,  134}  124 
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Do  You  Make  Mistakes? 

Diagnostic  Test  2 

Copy  the  examples  and  show  your  work. 


Study  Practice: 

U  *  C  Pages  Use  Sets 

1. 

Multiply 

58  $0.27  648  $30.84 

9  5  7  9 

522  $  1.35  4,536  $277.56 

52-54,  34-38 

58-61, 

67 

2. 

Multiply 

36  509  820  $4.68 

34  67  278  85 

1,224  34,103  227  960  $397  80 

58-64,  39-42 

67 

3.  Divide 

7_8,  R0  as  R7  $2.Q8,  RO  .  $0  35,  R( 

6)468  9)628  4)$832  7)$Z45 

68-69,  74  10 

4.  Divide 

— 519,  R4  9  47  3,  R0  7,965,  R2^.$  9  72,  R( 

9)4,675  4)9)892  5)39,827  6)$58.32 

70-71,  74  43-45 

Can  You  Solve  Problems? 

Problem  Test  2 

For  each  problem,  write  a  mathematical  sen¬ 
tence  with  72,  and  then  find  the  number  for  n  to 
solve  the  problem. 

1.  Bill  has  had  a  paper  route  for  4  weeks.  The 
first  week  he  made  $7.94;  the  second  week  $8.75; 
the  third  week  $9.86;  and  the  fourth  week  $8.65. 
What  was  the  mean  average  Bill  made  per  week 
from  the  paper  route?  n  =  (7. 94  +  8. 75+9.86  +  8.65) -4;  $8. so 

2.  Bill  is  saving  money  for  a  bicycle.  He  saw  a  bicycle  which 
cost  $67.98  and  another  one  which  cost  $72.30.  How  much 
more  did  one  cost  than  the  other?  n  =  72. 30-67.98;  $4.32 

3.  Bill  decided  to  buy  the  more  expensive  bicycle.  He  will 
pay  for  it  in  6  equal  payments.  What  will  be  the  amount  of 
each  payment?  n  =  72.30-6;  $12.05 
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Pupil’s  Objectives 

(a)  To  diagnose  difficulties  with  facts  and  skills 
involved  in  multiplication  and  division  of  whole 
numbers;  (b)  to  work  the  end-of-chapter  test  on 
problem-solving;  and  (c)  to  measure  computational 
ability  on  skills  in  the  four  operations  with  whole 
numbers. 

Background 

The  Diagnostic  Test  follows  the  same  pattern  as 
that  for  the  test  in  Chapter  1.  Each  row  of  ex¬ 
amples  measures  a  particular  skill.  If  a  child 
misses  two  examples  in  one  row,  you  may  conclude 
that  he  is  in  need  of  some  additional  help.  When 
three  or  more  examples  are  missed,  it  is  evident 
that  the  child  needs  developmental  work  in  this 
particular  skill.  However,  before  you  plan  the  re¬ 
teaching,  conduct  an  individual  interview  with  each 
pupil.  As  he  thinks  aloud  for  you,  try  to  discover  the 
specific  step  or  steps  which  are  misunderstood. 

To  provide  assistance  needed,  study  pages  and 
practice  sets  are  listed  at  the  end  of  each  row. 

In  the  Problem  Test,  it  is  necessary  to  select  the 
operation  to  use  from  any  of  the  four  operations. 
Two  of  the  problems  are  two-step  problems,  so  the 
mathematical  sentences  will  require  parentheses. 
Chapters  1  and  2  have  provided  a  great  deal  of 
assistance  in  the  translation  of  a  problem  situation 
into  a  mathematical  sentence. 

The  final  test  for  the  chapter  is  a  Computation 
Test.  It  includes  subtraction,  multiplication,  and 
division  examples  which  are  graded  in  complexity. 

In  Ex.  13-21,  it  is  necessary  to  decide  from  the 
mathematical  sentence  whether  n  represents  an 
unknown  product,  factor,  or  addend.  Then  the  ex¬ 
ample  must  be  copied  in  the  correct  computational 
form.  Accordingly,  this  will  be  the  most  difficult 
section  of  the  test. 

Teacher’s  Preparation 

It  would  be  most  advantageous  for  you  to  provide 
for  pupils  duplicated  copies  of  both  the  Diagnostic 
Test  and  the  Computation  Test.  Copying  examples 


serves  no  real  purpose,  and  pupils  often  copy  them 
incorrectly. 

If  you  duplicate  the  test,  write  the  word  multiply 
or  subtract  above  each  example  requiring  each 
operation.  For  subtraction  examples,  leave  space 
above  to  show  renaming  of  the  sum.  This  is 
usually  a  necessary  step  for  slower  learners.  For 
division  examples,  leave  space  after  each  one  so  that 
pupils  may  make  a  table  for  multiples  of  the  divisor. 
For  Ex.  13-21  of  the  Computation  Test,  leave 
space  under  each  mathematical  sentence  for  the 
computation. 

Using  the  Text  Page 

•  Diagnostic  Test.  If  you  do  not  provide  du¬ 
plicated  copies  of  this  test,  you  may  wish  to  have 
pupils  copy  the  examples  during  some  spare  time 
preceding  the  administration  of  the  test. 

You  may  encourage  slower  learners  who  have 
difficulty  with  division  to  make  tables  for  multiples 
of  the  divisor.  Assist  them  to  show  only  the  part 
of  the  table  which  is  most  useful  in  the  example 
they  are  working. 

•  Problem-Solving  Test.  Discuss  with  pupils  the 
importance  of  understanding  exactly  what  the 
problem  tells  and  asks  before  they  write  a  mathe¬ 
matical  sentence.  Remind  pupils  that  an  estimate 
of  the  answer  is  helpful  in  judging  the  reasonable¬ 
ness  of  the  answer  found. 

If  you  feel  it  is  necessary,  read  the  problems 
aloud  before  administering  the  test  and  explain 
any  words  which  may  give  pupils  difficulty. 

After  completion  of  the  test,  discuss  each 
problem.  Have  each  mathematical  sentence 
written  on  the  board  and  explained.  Help  pupils 
to  generalize  that  multiplication  is  the  operation 
we  associate  with  the  joining  of  equivalent  sets,  and 
division  is  the  operation  associated  with  the 
separation  of  a  total  set  into  equivalent  subsets. 

•  Computation  Test.  Many  teachers  keep  a  file  of 
samples  of  each  pupil’s  work.  This  test  paper  is  a 
good  one  to  keep  so  that  progress  may  be  noted 
from  chapter  to  chapter. 

For  Ex.  13-21,  remind  pupils  that  the  operation 
indicated  in  the  mathematical  sentence  is  not 
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necessarily  the  operation  to  use  to  find  the  number 
for  n.  Children  who  work  very  slowly  should  be 
directed  to  work  only  selected  items  in  the  test. 
You  may  select  Ex.  1-2,  4-5,  7-8,  10-11,  and  16-18. 

Individualizing  Instruction 

•  The  testing  program  at  the  end  of  each  chapter 
should  be  used  judiciously  as  a  basis  for  awarding 
grades.  You  should  be  chiefly  concerned  with  each 
pupil’s  growth  in  specific  skills  and  understandings. 
Compare  each  pupil’s  scores  on  tests  for  Chapter  1 
with  his  scores  on  tests  for  Chapter  2.  By  noting 
strengths  and  weaknesses,  you  can  better  direct 
your  own  teaching  for  the  greatest  benefit  to  each 
child.  You  should  be  constantly  alert  to  changing 
attitudes  toward  mathematics.  The  pupil  who  is 
made  aware  of  his  improvement  from  chapter 


to  chapter  will  develop  a  desirable  attitude  toward 
mathematics. 

•  Use  the  table  below  to  find  the  per-cent 
scores  to  be  entered  on  the  individual  record 
cards.  (See  Teaching  Pages  46-47.) 


Problem  Test  2 

Computation  Test  2 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

1 

13 

1 

5 

11 

52 

2 

25 

2 

10 

12 

57 

3 

38 

3 

14 

13 

62 

4 

50 

4 

19 

14 

67 

5 

63 

5 

24 

15 

71 

6 

75 

6 

29 

16 

76 

7 

88 

7 

33 

17 

81 

8 

100 

8 

38 

18 

86 

9 

43 

19 

90 

10 

48 

20 

95 

21 

100 

Suggestions  for  Material  to  Accompany  End-of-Chapter  2  Tests 


A  wide  range  of  achievement,  interest,  and 
ability  is  to  be  found  in  any  typical  classroom. 
By  good  teaching,  you  should  try  to  increase  this 
range.  The  results  of  the  chapter  tests  should 
indicate  areas  in  which  review  or  redevelopment  is 
needed.  While  assistance  is  being  provided  for 
some  pupils,  others  who  have  a  reasonable  mastery 
of  the  material  in  this  chapter  may  engage  in  some 
of  the  activities  described  below. 

Alternate  Uses  of  Pages  in  Chapter  2 

•  Page  52.  Pupils  may  construct  and  work 
exercises  containing  four  factors,  and  for  each 
exercise  show  a  way  to  associate  the  factors  to 
make  the  computation  easier. 

•  Page  55.  Pupils  may  list  all  the  prime  numbers 
between  100  and  150. 

•  Page  66.  Pupils  may  make  a  table  for  factor  67 
like  the  one  shown  in  box  B,  then  use  the  table  to 
find  the  product  for  each  of  the  following: 

7  X  67  13  X  67  23  X  67  31  X  67  19  X  67 

•  Page  68.  Pupils  may  work  Ex.  4-9  by  renaming 

each  dividend  as  a  sum  of  multiples  of  the  divisor 
in  a  way  different  from  that  given  in  the  text.  For 
Ex.  4,  276  may  be  renamed  240  +  36.  Then 
(240  h-  3)  +  (36  3)  =  80  +  12  =  92. 

Teacher’s  Page  89 


•  Page  74.  Pupils  may  formulate  a  problem 
without  numbers  to  illustrate  the  use  of  each  of  the 
four  operations. 

Supplementary  Activities 

•  Pupils  may  state  and  work  the  division 
example  for  which  each  sentence  below  is  the 
checking  sentence. 

n  =  (7  X  98)  +  4  n  =  (8  X  $3.06)  +  $0.05 

n  =  (6  X  $1.26)  +  $0.05  n  =  (9  X  67)  +  8 

•  Pupils  may  make  a  multiplication  chart  in 
which  the  factors  shown  at  the  top  are  all  even 
and  the  factors  shown  down  the  side  are  all  odd. 
Ask  pupils  to  make  a  statement  about  the  product 
when  one  factor  is  even  and  one  factor  is  odd. 

•  Tell  pupils  that  primes  which  differ  by  2  are 
called  twin  primes.  Illustrations  of  pairs  of  twin 
primes  are  shown  below.  Direct  pupils  to  find  the 
next  3  pairs  of  twin  primes.  Twin  primes:  3,  5; 
5,  7;  11,  13;  17,  19;  29,  31  [41,  43;  59,  61;  71,  73] 

•  Direct  pupils  to  show  the  division  for  the 
examples  below  by  renaming  each  dividend  as  the 
sum  of  multiples  of  the  divisor.  Pupils  may  refer  to 
page  68.  The  multiples  may  be  found  by  dividing 
in  the  usual  way  first. 

n  =  870  -5-  6  n  =  1,148  -s-  4  n  =  7,480  8 


4.  Jack  sells  papers  at  a  newsstand.  For  the 
30  days  that  the  newsstand  was  open  during 
July?  Jack  sold  a  mean  average  of  85  papers 
per  day.  How  many  papers  did  he  sell  during 
July?  n  =  30  X 85;  2,550 

5.  Jack  saw  a  bicycle  on  sale  for  J  less  than 
the  regular  price.  If  the  regular  price  was 
$68.80,  what  was  the  sale  price?  n  =  68.80-(68.80  -4); 

r  \  K  All  ,  ’  1  .  '$51.60 

6.  Mr.  Allen  s  car  had  been  driven  37,512  miles  when  he  sold 
it-  The  car  was  4  years  old.  What  was  the  mean  average  of  the 
numbers  of  miles  the  car  was  driven  each  year?  n  =  37,512-4;  9,378 

7.  Mr.  Allen  used  52  gal.  of  gasoline  last  month.  What  was 


the  total  cost  of  the  gasoline  for  the  car  if  the  gasoline  cost  34^ 
per  gallon?  n  =  52xo.34;  $17.68 


8.  A  customer  bought  16  gal.  of  gasoline  at  30<£  per  gal.  He 
paid  for  the  gasoline  with  one  bill,  and  received  20 <£  in  change. 

What  was  the  value  of  the  bill  he  had  used  in  payment?  o.20=n-(i6  xo.30);  $5.00 


How  Well  Can  You  Compute? 


Computation  Test  2 

Copy  the  examples  and  show  your  work. 


Ex.  1-3.  Multiply. 

1.  867  2.  98  3.  $2.45 

36  147 

4,3  3  5  3,528  $36  0.15 

Ex.  7-9.  Subtract. 

7.  1,387  8.  2,003  9.  $120.15 

_958  1,846  98.89 

4  2  9  TT7  $  21.26 

Ex.  13-21.  Find  the  number  for  n. 


Ex.  4-6.  Divide. 

^-3_2j6,  R0  l  7  0  4r  R3  6  2  1  R0 

4.  3f78  5.  6)4227'  6.  8)4968' 


Ex.  10-12.  Divide. 

- SjLO,  Rd  189,44.  R0  $9.4  1  R0 

10.  8)4724  11.  9)580496  12.  7)56487 


13.  n  =  83  X  167  1 3,86 1 

14.  n  =  2,960  8  370 

15.  n  -j-  5  =  714  3,570 


16.  n  ~  9  =  3,67  5  33,075 

17.  8  X  n  =  4,920  615 

18.  n  +  3,674  =  9,015  5,341 


19.  5,625  -  5  =  'n* 

20.  574  ~  7  =  n  82 

21.  21  X  382  = 
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Standard  Units  of  Measurement  for  Length 


.Co] 

*  1.  Sue:  “My  desk  is  4  times  as  long  as  my  pencil,  so  it  is  4 
pencils  long.”  Was  Sue  using  the  length  of  her  pencil  as  a  unit 
of  measurement?  ACould  you  measure  the  length  of  your  desk  with 
your  pencil,  and  then  tell  whether  her  desk  was  the  same  length 

No 

as  yours ?A Explain.  Sue’s  pencil  and  the  other  pencil  may  not  be  the  same 

I ength. 

2.  Jim:  “This  desk  is  6  hand-spans  wide.”  What  was  Jim’s 

A  hand-span  .  . 

unit  of  measurement ?a  The  number  6  is  the  measure.  Use  the 
length  of  your  hand-span  to  find  the  width  of  your  desk.  Will 
everyone  get  the  same  number  for  the  measure?  No 


3.  Bob  used  a  piece  of  cardboard  one  inch  in  length  to  measure 
his  pencil.  The  length  of  Bob’s  pencil  was  longer  than  7  units 
and  shorter  than  8  units.  It  appeared  to  be  closer  to  8  units  in 
length.  What  was  the  length  of  Bob’s  pencil  to  the  nearest 
inch?A  What  was  the  measure?  8 


4.  Ann  used  a  one-foot  strip  of  tape  to  find  the  length  of  the 
bulletin  board.  She  said,  “The  length  is  5  ft.  measured  to  the 
nearest  foot.”  Her  unit  of  measurement  was  the  _?i°.ot 
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Overview — Chapter  3 


•  Resurvey — Measurement  and  Rational  Num¬ 
bers.  Pupils  who  used  Mathematics  We  Need ,  Book 
4 ,  have  had  some  work  with  nonstandard  and 
standard  units  of  measurement.  They  have  used  the 
facts  in  the  tables  of  linear,  weight,  and  time 
measurements  to  convert  from  larger  to  smaller  or 
from  smaller  to  larger  units. 

In  Book  4,  work  with  rational  numbers  was 
almost  entirely  on  the  intuitive  level.  The  term 
fraction  number  was  used  throughout  Book  4.  Many 
fundamental  ideas  were  developed  and  some  tech¬ 
nical  vocabulary  was  introduced,  but  the  pupils 
were  always  presented  with  physical  models  for  the 
ideas. 

•  Extension.  In  Mathematics  We  Need,  Book  5, 
work  with  standard  units  of  linear  measurement 
is  extended  to  include  the  centimeter  as  a  standard 
unit  in  the  metric  system.  Pupils  learn  to  refine 
their  techniques  for  measuring  segments,  and  they 
are  given  practice  in  measuring  to  the  nearest 
centimeter,  inch,  \  inch,  and  \  centimeter.  Ad¬ 
dition  and  subtraction  of  measures  is  also  intro¬ 
duced  and  applied  in  finding  perimeters  of  polygons. 

Concepts  of  rational  numbers  are  refined  and 
extended  to  the  point  that  pupils  are  prepared  to 
study  the  operations  of  addition  and  subtraction  of 
rational  numbers  without  reference  to  physical 
models. 

All  work  in  addition  and  subtraction  is  limited 
to  rational  numbers  expressed  with  fractions  or 
mixed  forms  showing  a  common  denominator. 
However,  carrying  in  addition  and  borrowing  in  sub¬ 
traction  are  introduced. 

•  Problem— Solving.  Work  in  problem-solving 
involves  the  continued  writing  of  mathematical  sen¬ 


tences  for  1-step  and  2-step  problems.  The  compu¬ 
tation  to  solve  the  sentences  includes  the  four 
operations  with  whole  numbers.  Problem-solving 
skills  are  also  extended  by  identifying  problems 
which  cannot  be  solved  because  of  missing  data, 
supplying  information  for  these  problems  and  for 
problems  without  any  numbers  given,  and  esti¬ 
mating  answers  for  problems. 

•  Geometric  Ideas.  The  work  included  in  Chap¬ 
ters  1  and  2  is  sometimes  called  non-metric  geome¬ 
try,  since  the  properties  of  the  figures  studied  did 
not  involve  measurements.  The  work  in  Chapter 
3  does  require  measurements,  since  triangles  are 
classified  as  equilateral,  isosceles,  or  scalene  ac¬ 
cording  to  the  lengths  of  their  sides.  To  find  the 
perimeters  of  polygons,  the  measurements  of  the 
sides  must  be  known. 

•  Maintenance.  Exercises  requiring  finding  the 
number  for  n  provide  continued  emphasis  upon  the 
addends-sum  and  the  factors-product  relationships 
in  mathematical  sentences.  Sections  of  oral  and 
written  mixed  practice  involve  the  use  of  rounded 
numbers  in  estimating  answers.  The  Extra  Ex¬ 
amples  in  the  reservoir  at  the  end  of  the  book 
provide  ample  maintenance  practice. 

•  Enrichment.  For  those  pupils  who  find  that 
each  text  page  contains  sufficient  practice  to  fix 
new  ideas,  there  are  listed  in  this  chapter  a  great 
many  Extra  Activity  sections  to  be  found  at  the 
back  of  the  book. 

•  Testing.  This  chapter  contains  an  inventory 
test  (page  105)  covering  the  concepts  of  rational 
numbers  developed  in  earlier  grades.  The  third 
battery  of  chapter  tests  is  contained  on  the  last 
three  pages  of  Chapter  3. 
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Pupil’s  Objectives 

(a)  To  review  the  idea  that  to  find  the  length  of 
a  segment,  we  must  first  choose  a  unit  of  measure¬ 
ment  which  may  be  a  standard  or  a  nonstandard 
unit;  (b)  to  learn  to  differentiate  between  a  measure 
and  a  measurement;  and  (c)  to  review  and  use 
some  of  the  facts  in  the  table  of  linear  measurement. 


Background 

Basic  to  the  general  concept  of  measurement  is 
the  difference  between  comparisons  of  the  sizes  of 
collections  of  discrete  objects  that  can  be  counted 
and  comparisons  of  the  sizes  of  segments,  regions, 
and  volumes  that  are  “continuous”  so  that  counting 
is  not  directly  applicable. 
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To  compare  the  sizes  of  two  collections  of  dis¬ 
crete  objects,  such  as  stamps,  marbles  or  chairs,  we 
count  the  number  of  objects  and  tell  whether  one 
collection  has  the  same  number,  a  greater  number, 
or  a  lesser  number  than  the  other.  But,  if  the  sizes 
of  two  line  segments  are  to  be  compared,  we  cannot 
count  the  number  of  points  in  the  sets  which 
constitute  the  segments  because  there  are  an  infinite 
number  in  each  segment. 

We  can,  however,  measure  the  length  of  two 
segments.  To  do  this,  we  select  a  unit  of  measure¬ 
ment  and  lay  off  this  unit  as  many  times  as  possible 
on  each  segment.  Then  we  count  the  number  of 
units  in  each  segment  and  compare  the  numbers 
obtained. 

On  these  pages  it  is  pointed  out  that  the  unit 
we  choose  for  measuring  length  is  arbitrary.  It  may 
be  a  standard  unit  such  as  an  inch,  foot,  or  yard, 
or  it  may  be  a  nonstandard  unit  such  as  the  length 
of  a  pencil,  a  hand-span,  or  a  piece  of  string.  For 
practical  matters  of  communication,  we  usually 
use  standard  units. 

In  a  modern  mathematics  program  it  is  impor¬ 
tant  to  be  as  precise  in  the  use  of  terms  as  possible. 
Accordingly,  we  need  to  differentiate  between  a 
measure  and  a  measurement. 

The  measurement,  25  feet,  includes  the  measure , 
25,  and  the  unit  of  measurement,  foot.  Any  measure¬ 
ment  should  .name  both  the  measure  and  the  unit 
of  measurement.  The  number  which  is  the  measure 
is  obtained  by  counting  the  number  of  units  in  the 
length  being  measured.  Whenever  computations 
are  to  be  performed,  it  is  the  measures  which  must 
be  added,  subtracted,  multiplied,  or  divided. 

Using  the  Text  Pages 

•  Ex.  1.  Have  all  pupils  use  the  longest  pencil 
they  have  to  measure  the  length  of  their  desks. 
Record  some  of  the  measurements  on  the  board. 
Discuss  reasons  for  variation  in  the  measurements. 

•  Ex.  2.  Demonstrate  what  is  meant  by  a  hand- 
span.  Have  a  pupil  use  his  hand-span  as  a  unit 
and  find  the  width  of  your  desk.  Next,  find  the 
width  using  your  hand-span  as  a  unit.  Emphasize 
that  the  measure  is  obtained  by  counting  the  times 
you  fit  together  (without  overlapping)  the  unit 
length  represented  by  your  hand-span.  Show  that 


the  number  (the  measure)  is  different  because  the 
units  of  measurement  are  different. 

•  Ex.  6.  Have  pupils  recall  some  nonstandard 
“body  units”  that  they  have  used  as  units  of 
measurement  in  grades  3  and  4,  such  as: 

finger  inch — the  distance  between  two  knuckles 
of  the  third  finger 

arm  foot — the  distance  from  elbow  to  wrist 
body  yard — the  distance  from  tip  of  nose  to  end 
of  outstretched  arm 

Have  pupils  measure  the  width  of  their  book  in 
finger  inches  and  the  width  of  the  chalkboard  in 
body  yards. 

Emphasize  that  these  nonstandardized  units  vary 
among  individuals  and  lead  to  differences  in  the 
measurements  obtained. 

•  Ex.  7.  Help  pupils  to  see  that  we  select  a  unit 
of  length  which  is  appropriate  for  the  object  we 
are  measuring.  For  measuring  the  length  and  width 
of  the  room,  the  foot  is  appropriate,  but  for  meas¬ 
uring  the  length  of  a  pencil  or  a  crayon,  the  inch 
is  a  more  appropriate  unit. 

•  Ex.  11-22.  After  pupils  have  completed  these 
exercises,  discuss  them  orally  having  different  pupils 
explain  their  way  of  thinking.  Show  the  compu¬ 
tation  for  each  example  on  the  board. 

Individualizing  Instruction 

•  For  all  pupils,  provide  experiences  in  estimating 
and  then  measuring  with  a  foot  ruler,  a  yardstick, 
or  a  6-foot  tape  some  of  the  following: 

a.  length  and  width  of  a  tennis  court  or  of  the 
school  playground; 

b.  height  of  the  school  room; 

c.  length  and  width  of  a  book. 

•  All  pupils  may  be  encouraged  to  measure  vari¬ 
ous  items  in  their  homes,  then  record  some  of  their 
measurements  on  the  board. 

•  More  capable  pupils  may  look  up  and  report  to 
the  class  the  historical  development  of  standard 
units  of  measurement. 

•  Provide  assistance  for  slower  learners  in  con¬ 
verting  from  larger  to  smaller  units  of  measurement 
and  vice  versa.  These  children  may  use  foot  rulers, 
■yardsticks,  and  6-foot  measuring  tapes  to  verify  the 
written  work  in  Ex.  11-16. 
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a  „•?*  Which  of  the  pupils  used  standard  units  of  measurement^  Bob  and  Ann 

wh'ch  therVS  “Simon  agreement  as  to  length,  weight,  and  so  on  d  A 

What  do  we  mean  by  a  standard  unit? /(Why  do  we  need  standard 

UnitS ?  For  practical  matters  of  communication 


6.  Tom  measured  the  length  of  the  room  by  “pacing.”  Did 
he  use  a  standard  unitP^ave  two  boys  find  the  length  of  the 
classroom  in  “paces.” 


7.  Estimate  the  length  and  the  width  of  the  classroom  to 
the  nearest  Yoot.  AUsfhg  a  measuring  device  which  shows  only 
foot  units.,  measure  the  distances.  Using  a  measuring  device 
which  shows  inch  units.,  measure  the  distances.  Ans.  will  vary. 

You  will  need  to  learn  the  following  facts  in  the  table 
of  linear  measurement. 

12  inches  (in.)  =  1  foot  (ft.)  3  ft.  -  1  yard  (yd.) 

36  in.  =  1  yd. 

8.  If  Tom’s  pace  is  2  ft.  6  in.  long,  it  is  _?30inches 
long.  It  is  _  ?  $  inches  less  than  1  yard. 

9.  Jim’s  height  is  5  ft.  2  in.  or  _?62in.  He  is  _?lPin. 
less  than  6  ft. 

10.  Sally’s  height  is  4  ft.  9  in.  or  _?5_7in.  She  is  _?  3  in. 
less  than  5  ft. 

Ex.  11-16.  Copy  and  complete. 

11.  2  yd.  =  _?7_2in.  14.  9  ft.  =  _?3yd.  =  J°\n 

12.  4  ft.  6  in.  =  _?54in.  15.  48  ft.  =  _?L6yd. 

13.  3  yd.  2  ft.  =  _ ?U ft.  16.  48  in.  =  _?1  ft. 


Ex.  17-22.  Indicate  which  is  longer  and  how  much  longer. 

17.  39  in.  or  3  ft.  3  in.  20.  5  yd.  or  144  in.  36  in.  or  i  yd. 


18.  2  yd.  or  7  ft.  i  u. 

19.  50  in.  or  4  ft.  2  in. 

4  Extra  Examples.  Set  47. 


21.  50  yd.  or  155  ft.  5  ft. 

22.  100  in.  or  10  ft.  20  in. 
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*  Emphasize  that  a  standard  unit  is  a  unit  used  by  a  large  number  of  people  by  agreement. 

*  The  Centimeter  as  a  Standard  Unit  of  Measurement 

Metric  system  [O] 

1.  Are  you  studying  French  or  German?  If  you  are,  you  may 
know  that  a  centimeter  (cm.)  is  a  unit  of  measurement  commonly 
used  in  France,  Germany,  and  many  other  countries.  In  some 
countries  it  is  spelled  “centimetre.”  Scientists  in  the  United 
States  also  use  the  centimeter  as  a  unit  of  measurement. 

2.  The  inch,  foot,  and  yard  are  units  in  the  English  system  of 

A  B  measurement.  The  centimeter  is  a  unit  in  the  metric  system.  Line 

1  centimeter  segment  AB  is  one  centimeter  in  length.  Is  an  inch  more  than 

twice  the  length  of  a  centimeter?  Yes 

3.  When  we  choose  a  unit  of  length  and  mark  off  this  unit 
again  and  again  along  a  straight  edge  as  shown  below,  we  make  a 
scale.  The  one  below  is  a  centimeter  scale.  How  many  units  are 
shown  on  this  scale?  13 

4.  Line  segments  MN  and  OP  are  pictured  above  the  scale. 
Does  the  length  of  MN  appear  to  be  closer  to  8  cm.  or  9  cm??A 
Then  the  measure  of  MN ,  to  the  nearest  centimeter,  is  _?§. .  What 
is  the  measure  of  OP,  to  the  nearest  centimeter?  3 


M  N  O _ P 


1 

0 

1 

1 

1  1  1  1  1  r 

2  3  4  5  6  7 

Centimeters 

_ ro 

_ C4 

y  H 

_ O 

- ON 

- 00 

On  a  strip  of  cardboard  or 

on  the  sharp  fold  of  a  piece  of 

paper,  make  a  centimeter  scale  like  the  one  above.  On  the  other 
side  of  the  cardboard  or  paper,  make  an  inch  scale. 

_ 3  _ 1 

5.  Use  the  inch  scale  and  find  the  measure  of  AfiVAand  Of l, 
to  the  nearest  inch.  Why  is  the  measure  in  centimeters  different 

from  the  measure  in  inches?  A  centimeter  is  a  smaller  unit  of  measure¬ 
ment  than  an  inch. 

6.  Use  the  centimeter  scale  to  find  the  measure,  to  the  nearest 
centimeter,  of  line  segments  RS ,  IVX,  and  YZ  shown  at  the  top 

of  page  93.  See  line  segments. 
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Pupil’s  Objectives 

(a)  To  learn  that  the  centimeter  is  a  standard 
unit  of  measurement  in  the  metric  system;  (b)  to 
compare  the  length  of  the  centimeter  and  the  inch 
and  to  gain  practice  in  measuring  to  the  nearest 
centimeter  and  to  the  nearest  inch;  and  (c)  to 
understand  that  the  smaller  the  unit,  the  more 
nearly  we  can  approximate  the  exact  length. 

Background 

The  inch,  foot,  yard,  rod,  and  mile  are  standard 
units  of  length  in  the  English  system  of  measure¬ 
ment.  These  units  are  in  use  only  in  England  and 
the  United  States.  Many  other  countries  use  the 
metric  system  of  measurement  exclusively  which 
was  developed  by  French  scientists  just  prior  to 
1800.  Even  in  the  United  States  the  metric  system 
is  the  one  used  by  scientists  and  is  the  official 
system  by  act  of  congress. 

The  basic  unit  in  the  metric  system  is  the  meter. 
The  other  units  are  defined  in  terms  of  the  meter. 
Because  the  metric  system  is  based  on  10,  as  is  our 
decimal  system  of  numeration,  there  are  many 
arguments  in  favor  of  the  universal  adoption  of  the 
system. 

While  the  text  deals  only  with  the  centimeter, 
children  will  be  interested  in  the  names  of  other 
metric  units  of  length.  For  enrichment  it  will  be 
appropriate  to  tell  pupils  that  deci-  means  one  tenth, 
centi-  means  one  hundredth,  and  milli-  means  one 
thousandth.  The  table  is  therefore: 

1,000  millimeters  (mm.)  =  1  meter  (m.) 

100  centimeters  (cm.)  =  1  meter 
10  decimeters  (dm.)  =  1  meter 

1,000  meters  =  1  kilometer  (km.) 

Although  pupils  have  had  previous  experience  in 
using  a  ruler  scaled  in  fractions  of  an  inch,  it  is 
desirable  to  have  pupils  construct  their  own  rulers 
scaled  only  in  inches,  which  they  will  use  to  measure 
segments  to  the  nearest  inch. 

Pupils  are  also  instructed  to  construct  a  ruler 
scaled  in  centimeters.  By  measuring  a  segment  in 
two  units  of  different  size,  they  come  to  realize 


that  the  smaller  the  unit,  the  more  nearly  we  can 
approximate  the  exact  length. 

Teacher’s  Preparation 

Provide  strips  of  cardboard  for  each  child  to  use 
in  making  his  own  centimeter  scale,  also  the  inch 
scale. 

Using  the  Text  Pages 

•  Ex.  1 .  Explain  that  the  unit  of  measurement 
called  the  centimeter  was  developed  in  France  and 
have  pupils  look  up  France  on  a  map. 

•  Ex.  2.  Have  pupils  make  a  tracing  of  segment 
AB,  1  cm.  in  length,  and  under  it  represent  segment 
CD,  1  inch  in  length.  By  placing  end  point  C 
under  end  point  A  they  will  be  able  to  make  the 
comparison  that  an  inch  is  more  than  twice  the 
length  of  a  centimeter. 

A  B 

• - • 

C  D 

• - - 

Review  the  general  idea  that  to  find  the  length 
of  any  segment  we  must  first  choose  a  unit  of 
measurement  and  that  the  centimeter  and  the  inch 
are  standard  units  for  measuring  lengths  that  are 
not  too  long. 

•  Ex.  3.  Emphasize  that  the  measure  of  a  seg¬ 
ment  is  a  number  and  a  unit  segment  is  given  the 
measure  1.  For  any  segment,  its  measure  indicates 
the  number  of  unit  segments,  end  to  end,  which 
have  the  same  length  as  that  segment. 

•  Ex.  4.  Point  out  that  we  can  measure  MN  and 
OP  to  the  nearest  centimeter  since  that  is  the  small¬ 
est  unit  shown  on  the  scale  given. 

®  Ex.  5.  Since  pupils  will  be  using  the  inch  scale 
they  made,  they  will  be  able  to  measure  MN  and 
OP  to  the  nearest  inch  only.  Help  pupils  to  general¬ 
ize  that  the  longer  the  unit,  the  lesser  will  be  the 
measure  and  vice  versa. 

•  Ex.  7-8.  Help  pupils  to  understand  that  a 
measure  is  a  number  which  is  dependent  upon  the 
unit  used.  To  express  the  measurement  for  a  seg- 
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ment,  we  must  give  both  the  measure  and  the  unit 
of  measurement  used. 

•  Ex.  9.  Pupils  may  begin  to  comprehend  the 
idea  that  every  segment  has  an  exact  length  but  it 
is  impossible  to  measure  it  exactly. 

Individualizing  Instruction 

•  For  all  pupils ,  extend  the  information  about  the 
metric  system  by  providing  a  meterstick  and 
having  them  compare  its  length  with  that  of  a 
yardstick.  Have  them  use  it  to  make  measurements 
in  the  classroom. 

•  More  capable  pupils  may  look  up  and  report  to 
the  entire  class  the  arguments  set  forth  by  some 


groups  in  the  United  States  for  the  adoption  of  the 
metric  system  for  all  measurements.  They  may  also 
arrange  a  bulletin-board  exhibit  of  articles  in  news¬ 
papers  and  magazines  which  make  reference  to  the 
metric  system. 

•  Assist  slower  learners  to  make  their  own  card¬ 
board  rulers  scaled  in  inches  and  in  centimeters. 
To  be  useful,  the  rulers  will  need  to  be  made  cor¬ 
rectly. 

Looking  Ahead 

The  pupil-made  scales  showing  inches  and  centi¬ 
meters  should  be  saved  since  pupils  will  use  them 
in  later  measurement  lessons. 
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Segment  Measurement 


AB 

5  cm. 

2  in. 

BC 

4  cm. 

2  in. 

CD 

4  cm. 

1  in. 

AD 

13  cm. 

5  in. 

AC 

9  cm. 

4  in. 

BD 

8  cm. 

3  in. 
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R 


7  cm. 


5 


w 


9  cm 


7.  Find  the  measure,  to  the  nearest 
inch,  of  the  line  segments  RS ,  WX,  and 
YZ.  On  the  board,  copy  and  complete  the 
table  shown  at  the  right. 

8.  Are  the  segments  the  same  length?  No 
Do  the  segments  have  the  same  measure 
when  measured  to  the  nearest  inch?A  Do 
they  have  the  same  measure  when  meas¬ 
ured  to  the  nearest  centimeter?  No 


Segment 

Measurement 

RS 

-?Z.  cm. 

3_  ?  _  in. 

WX 

_?9_cm. 

3_?_in. 

YZ 

_?3  cm. 

3_  ?  _  in. 

9.  Is  RS  exactly  3  in.?A  Is  RS  exactly  7  cm.?A  From  measur- 
ing,  may  we  ever  say  that  a  segment  is  exactly  a  certain  length?  No 
We  assume  that  the  measurements  we  find  are  not  exact. 


10.  Which  unit  of  measurement  is  smaller,  the  centimeter  or 
the  inch?  a  If  you  were  describing  the  length  of  segments  RS, 
WX,  and  YZ  to  someone,  which  unit  would  you  use  to  give  the 
better  description  ?  centimeter 

[W] 


A  B 


11.  Find  the  measure,  to  the  nearest 
centimeter  and  to  the  nearest  inch,  of  each 
of  the  six  segments  pictured  above.  Make 

a  table  as  for  Ex.  7.  See  Teacher’s  page  93. 

12.  Make  a  tracing  of  each  of  the  quadri¬ 
laterals  represented  at  the  right.  Measure 
each  side  of  the  models  in  the  book  to  the 
nearest  centimeter.  Write  the  measure¬ 
ments  on  your  tracings. 


C  d 


93 


*  Although  all  measurements  are  approximations,  we  can  attain  greater  precision  by  measur¬ 
ing  in  terms  of  smaller  units. 


0  1  2  3  4  5 


or4; 

or  2: 


4.  4 


7 

4’  U1  *4-  4 
10  1  U 

or  2s;  — ,  or 


Measuring  to  the  Nearest  One-Half  Inch 

Possible  error 


[O] 


1.  On  the  scale  pictured  above,  what  subdivisions  of  the 

halves  and  fourths 

1-inch  unit  are  shown  ?A  For  the  scale  of  halves,  continue  counting 


5  oi 

or  2 


6  ~  7  1 

2'  2*  or  ^ »  o  #  or  3^ 


this  way:  f,  or  1;  f,  or  1^;  or  _?2_;  and  so  on  to  5.  2  2\ ' 2'  “  '"2 - 2 

2.  or4;f,  or  4  A  or  5 

2.  For  the  scale  of  fourths,  count  by  fourths  from  ^  to  3. 
or  1 4 ;  f,  or  2;  Count  this  way:  §,  or  f;  j,  or  1;  J,  or  1^,  and  so  on.  See  left. 


•2’  4 


24 


3  12 


T.  or  3 


c 

4  in . 

D 

A 

4  in  ■ 

B 

\  i  i 

0 

1  r  1 

i 

1  1  |  1  1 

2 

1  1  1 

3 

"1  l  |  l  T 

4 

1  |  1  1 

5 

- See  above. 

3.  To  the  nearest  \  inch,  tell  the  measure  of  AB\  of  CD.  a 
Why  can  the  measures  for  two  segments  be  the  same  although  the 

segments  are  different  lengths  ?  Measurements  are  not  exact. 


P  2  j  in . 

T 

R  in. 

S 

M  2  in.  N 

1  |  1  '  1 

0  l  1  >J  2 

\  \  \  |  i  |  n 

22  3  35  4  42  5  5g 

See  above. 

4.  On  the  scale  above,  what  is  the  smallest  unit  shown  ?AWith 
the  scale  shown,  we  can  measure  the  segments  pictured  to  the 
nearest  _  ?  I  inch. 

5.  To  the  nearest  ^  inch,  what  is  the  measure  in  inches  of 
segments  MN ,  RS ,  and  PT ?  See  above. 

6.  What  would  be  the  measure,  to  the  nearest  ^  inch,  of  any 
segment  whose  length  was  from  0  to  a  point  shown  in  the  shaded 
space  in  the  picture?  2^-in. 
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Pupil’s  Objectives 

(a)  To  learn  how  to  express  a  measurement  to 
indicate  the  unit  of  precision  to  which  the  measure¬ 
ment  was  made;  and  (b)  to  gain  practice  in 
measuring  and  recording  measurements  to  the 
nearest  \  in.,  to  the  nearest  inch,  and  to  the  nearest 
centimeter. 

Background 

We  cannot  say  that  a  geometric  segment  is 
measurable  because  it  is  an  idea — a  set  of  points. 
What  we  can  measure  is  a  physical  model  of  a  line 
segment.  Measurements  are  never  exact;  they  are 
always  approximate.  Differences  in  the  measure¬ 
ments  for  a  given  model  of  a  segment  are  due  to  a 
variety  of  causes,  some  of  which  are:  imperfect 
measuring  instruments,  carelessness  in  the  use  of 
the  instrument,  and  differences  in  the  unit  of  meas¬ 
urement  employed. 

Precision  is  a  term  which  refers  to  the  size  of  the 
the  instrument,  and  differences  in  the  unit  of  meas- 
ment.  If  we  use  a  ruler  for  which  the  smallest 
unit  shown  is  the  inch,  then  we  can  measure  only 
to  the  nearest  inch.  With  a  ruler  subdivided  into 
quarter  inches,  we  can  measure  to  the  nearest  \ 
inch.  The  smallest  unit  to  which  we  can  measure 
with  the  measuring  device  we  are  using  is  called 
the  unit  of  precision. 

The  smaller  the  subdivisions  on  the  ruler,  the 
nearer  we  can  approximate  the  exact  length,  or  the 
more  precise  the  measurement.  The  way  in  which 
a  measurement  is  recorded  describes  its  precision. 
For  example,  6 \  in.  correct  to  the  nearest  \  inch 
shows  that  the  unit  of  precision  was  \  in.  8f  in. 
correct  to  the  nearest  5  inch  means  that  the  unit  of 
precision  was  \  in. 

In  a  later  grade  pupils  will  learn  that  it  is  not 
necessary  to  write  6 \  in.  correct  to  the  nearest  \  inch. 
The  denominator  named  in  the  recorded  measure¬ 
ment  indicates  the  precision.  However,  if  this  plan 
is  followed,  a  measurement  of  8  in.  to  the  nearest 
\  in.  would  be  expressed  as  85-  in. 

The  terminology  unit  of  precision  and  precise  is  not 
used  in  the  text,  but  the  basic  concept  is  embodied 


in  the  material  presented.  Pupils  should  gain 
the  concept  as  they  perform  the  measurement 
activities  and  study  the  recorded  measures.  This 
terminology  may  be  presented  for  more  capable 
pupils. 

The  understandings  included  in  this  unit  on 
measurement  are  somewhat  subtle  and  may  not  be 
gained  by  all  pupils.  The  following  are  illustrative 
of  ideas  that  are  difficult. 

a.  If  the  length  of  an  object  measured  to  the 
nearest  inch  is  given  as  6  inches,  its  true  length  is 
between  5^  and  6^  in.  It  is  as  close  or  closer  to 
six  than  it  is  to  either  5  inches  or  7  inches. 

b.  If  the  length  to  the  nearest  \  in.  is  6f  in.,  this 
means  that  its  true  length  is  between  6f  in.  and 

n  0  * 

/ 4  in. 

c.  Measurements  of  models  of  segments  can  be 
made  to  almost  any  desired  precision  depending 
upon  the  unit  we  select. 

Using  the  Text  Pages 

•  Ex.  3.  Emphasize  the  necessity  for  giving- 
measurements  to  the  nearest  unit.  Point  out  also 
that  although  we  give  the  measure  of  AB  and  CD 
as  4  inches,  this  does  not  mean  that  either  segment 
is  exactly  4  inches  long.  Since  we  measured  to  the 
nearest  \  inch,  it  means  that  each  segment  is 
somewhere  between  3f  inches  and  4^  inches. 

•  Ex.  4-6.  Have  pupils  imagine  other  segments 
with  end  points  in  the  shaded  region  to  which  the 
measure  of  2\  inches  might  be  assigned  when 
measured  to  the  nearest  \  inch. 

•  Ex.  8.  Recall  for  pupils  the  agreement  made 
for  routiding  a  number  to  the  greater  number  when 
it  is  halfway  between  the  two  numbers  to  which  it 
could  be  rounded.  Point  out  that  the  same  agree¬ 
ment  holds  for  designating  the  measure  of  a  segment. 

Since  a  segment  which  ends  halfway  between  two 
measuring  points  is  not  closer  to  one  than  to  the 
other,  we  agree  to  use  as  its  measure  the  greater 
number  of  units. 

•  Ex.  9.  Sketch  on  the  board  a  ruler  like  the 
one  shown  on  page  94  for  Ex.  4.  As  different 
pupils  give  answers  for  a-c,  have  them  shade  in 
the  appropriate  space  above  the  ruler  as  illustrated. 
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•  Ex.  11-13.  You  may  prefer  to  have  pupils  use 
a  conventional  ruler  which  is  scaled  in  subdivisions 
of  the  inch  on  one  edge  and  in  centimeters  on  the 
other  edge.  Many  times  pupil-made  scales  are  not 
satisfactory  for  making  the  correct  measurements. 

Individualizing  Instruction 

•  For  all  pupils,  reinforce  the  idea  contained  in 
Ex.  3-7  by  reproducing  on  the  board  the  drawing 
shown  after  Ex.  3.  Use  a  unit  of  1  foot  and  sub¬ 
divisions  of  ^  ft.  Use  colored  chalk  and  represent 
the  region  which  would  include  any  segment  to 
which  the  measure  3  ft.  (measured  to  the  nearest 
i  ft.)  could  be  assigned.  Represent  at  least  four  of 
these  segments,  each  of  which  has  an  actual  length 
different  than  the  other. 

•  Provide  for  all  pupils  duplicated  copies  of  models 
of  line  segments.  Direct  them  to  use  conventional 


rulers  to  find  and  record  the  measurements  to  the 
nearest  inch  and  then  to  the  nearest  \  inch. 

•  For  more  capable  pupils,  introduce  the  term 
unit  of  precision  in  discussing  Ex.  4-10  of  the  text. 
Provide  the  explanation  given  in  the  Background 
section.  They  may  measure  models  of  segments  to 
the  nearest  \  in. 

•  More  capable  pupils  may  list  illustrations  of 
situations  in  industry  when  measurements  to  the 
nearest  one  tenth,  one  hundredth,  or  even  one 
thousandth  of  an  inch  are  required.  Pupils  may  be 
able  to  bring  to  class  instruments  such  as  a  microm¬ 
eter  or  a  vernier  caliper  which  are  used  for  making 
very  precise  measurements. 

•  For  slower  learners,  provide  individual  assistance 
in  obtaining  the  measurements  for  the  segments 
represented  in  Ex.  11-13  and  for  those  on  the 
duplicated  copies  of  models  of  line  segments  you 
distributed. 
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7.  From  the  picture  on  page  94,  it  appears  that  a  segment 
measured  to  the  nearest  J  inch,  whose  measure  is32J  in  inches, 
could  be  as  short  as  2\  in.  and  up  to  as  long  as  _?!  in. 

8.  If  a  line  segment  measured  to  the  nearest  £  inch  appeared 
to  be  4f  in  inches,  we  could  give  the  measure  as  either  4J  or  5. 

When  this  happens,  we  will  agree  to  give  the  greater  measure. 

What  would  be  the  measure  to  the  nearest  \  inch  of  line  segment 
MN  if  it  appeared  to  be  2\  in  inches  ?a  2f  in  inches?  3  2^  in 
inches?  2  j  in. 

9.  Measured  to  the  nearest  ^  inch,  a  segment  with  a  meas¬ 
urement  of 

a.  3  in.  could  be  as  short  as  2|  in.  and  up  to  as  long  as 

_  fj  in. 

3 

b.  1  in.  could  be  as  short  as  _?i  in.  and  up  to  as  long  as 

_  ?1J  in. 

!  I 

c.  1J  in.  could  be  as  short  as  _?_4  in.  and  up  to  as  long  as 

-\1  1  • 

_  ?  _4  m. 

10.  Measured  to  the  nearest  inch,  a  segment  with  a  measure 
of  3  in  inches  could  be  as  short  as  2\  in.  and  up  to  as  long  as 
_?3Jin. 

[w] 

Use  the  scales  you  made  for  page  92.  Mark  the  inch  scale 
into  ^-inch  units  so  that  you  can  measure  to  the  nearest  J  inch. 

11.  Find,  to  the  nearest  \  inch,  the  measure  of  GH ;  IJ;  KL. 

G  3  in.;  8  cm.  H 

j  1  j  in.;  4  cm.  j 

K  3  j  in.;  9  cm,  £ 

12.  Measure,  to  the  nearest  centimeter,  GH;  IJ;  KL. 

13.  Estimate  the  length  and  width  of  a  sheet  of  notebook 
paper;  then  find  the  two  measures  to  the  nearest  ^  inch.  An  swers  will  vary. 

4  Extra  Examples.  Set  48. 
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Measuring  in  Miles 


[O] 

Tom  said,  “The  library  is  about  1  mile  from  our  school.  My 
father  measured  the  distance  with  the  speedometer  on  our  car.” 

“The  library  is  12  blocks  from  school,  so  there  must  be  about 
12  blocks  in  a  mile,”  said  Helen. 

Miss  Hill  said,  “This  is  true  in  our  town.  However,  in  other 
towns,  the  blocks  may  be  longer  or  shorter  than  the  blocks  in 
our  town.” 


1  mile  (mi.)  =  5,280  feet  (ft.) 

1  mile  =  1,760  yards  (yd.) 

1.  If  it  is  about  100  yd.  around  a  racetrack, 
how  many  times  would  you  have  to  run  around 
the  track  to  run  about  J  mi.?  9  times 

[w] 

2.  If  you  walk  8  blocks  each  of  which  has  a 
mean-average  length  of  600  ft.,  how  much  more 
or  less  than  1  mi.  have  you  walked?  4L80  ft-  less 

than  I  mi. 


3.  “On  this  flight  we  shall  be  cruising  at  an  altitude  of  30,000 
ft.,”  the  captain  of  the  jet  announced  to  his  passengers.  Did  he 

r  Approximately 

mean  exactly  30,000  ft.  or  approximately  30,000  ft.  ?a  Would  the 
jet  be  flying  at  a  height  of  about  5  mi.  or  about  6  mi.?  About  6  miles 

4.  Traveling  60  mi.  an  hour  in  a  car  is  traveling  at  the  rate  of 
_?2  mi.  per  minute. 

5.  Traveling  600  mi.  an  hour  in  a  jet  is  traveling  at  the  rate 
of  _?1_°mi.  per  minute. 

6.  On  a  trip  through  the  Rocky  Mountains,  Tom  saw  the  sign 
shown  at  the  l^ft.  Is  the  elevation  at  that  point  about  2  mi. 
above  sea  level?A  How  much  more  or  less?  220  ft-  more 

7.  One  block  contains  12  lots  each  of  which  is  60  ft.  wide. 
Another  block  contains  8  lots  each  of  which  is  80  ft.  wide.  Which 
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block  is  nearer  to  J  mile  in  length? 
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Pupil’s  Objectives 

(a)  To  learn  about  the  mile  as  another  unit  in 
the  table  of  linear  measurement;  and  (b)  to  have 
experience  in  solving  verbal  problems  which 
require  a  knowledge  of  the  relationships  between 
units  of  linear  measurement. 

Background 

The  unit  used  to  measure  distances  covered  by 
bicycle,  automobile  or  plane  is  the  mile.  It  is 
defined  in  terms  of  smaller  linear  units — the  foot 
and  the  yard — with  which  pupils  are  familiar. 

To  gain  a  meaningful  concept  of  a  mile  and  parts 
of  a  mile,  pupils  need  to  think  of  familiar  distances 
in  their  immediate  environment  and  use  these 
distances  as  reference  units. 

Teacher’s  Preparation 

•  Anticipate  this  lesson  by  obtaining  a  map  of 
your  vicinity  on  which  it  is  easy  to  locate  your 
school.  Draw  to  scale  concentric  circles  which 
enclose  regions  within  a  radius  of  5  mile,  \  mile, 
1  mile,  and  5  miles  of  the  school. 

If  a  map  is  not  available,  show  on  the  board  the 
concentric  circles  and  designate  the  school  as  the 
center  for  the  circles,  then  locate  places  familiar  to 
the  children  which  are  about  the  above  distances 
from  the  school.  Ascertain  also  the  distances 
from  the  school  to  well-known  landmarks  such  as 
the  library,  a  movie  theater,  a  church,  a  department 
store,  or  a  neighboring  school. 

•  Suggest  that  the  children  who  have  odometers 
on  their  bicycles  locate  places  which  are  1  mile, 
\  mile,  and  5  mile  from  the  school.  Other  children 
may  enlist  the  help  of  their  parents  in  observing 
the  odometer  on  their  automobile  in  order  to 
locate  places  which  are  1  mile,  5  miles,  and  10  miles 
from  the  school. 

Pr e-Book  Lesson 

•  Show  on  the  board  the  list  of  places  in  the 
immediate  vicinity  which  are  approximately  1  mile 


to  the  east,  west,  north,  and  south  of  the  school. 
Discuss  these  locations  with  the  pupils  and  try 
to  find  one  place  familiar  to  all  pupils  which  may 
be  the  reference  unit  for  1  mile. 

•  If  possible,  discuss  the  mile  in  terms  of  blocks. 
While  the  length  of  a  city  block  is  not  a  standard 
unit  of  measurement,  it  may  be  fairly  standard 
within  a  community. 

•  Use  the  above  procedure  to  establish  a 
reference  unit  for  a  half  mile  and  a  quarter  mile. 
Then  make  a  list  of  locations  at  varying  distances 
from  the  school  and  ask  pupils  to  estimate  the 
distance  of  each  from  the  school,  thinking  in  each 
case  of  the  reference  unit  selected. 

•  Now  display  your  map  with  the  concentric 
circles,  each  of  which  has  the  school  as  the  center 
for  the  circle.  Place  a  pin  on  the  map  to  locate 
each  of  the  places  for  which  pupils  estimated  the 
distance  from  the  school.  Use  the  map  to  decide 
which  estimates  were  good. 

Using  the  Text  Page 

•  In  discussing  the  fact  that  1  mile  is  5,280  ft. 
or  1,760  yd.,  ask  pupils  how  either  of  these  measure¬ 
ments  may  be  obtained  from  the  other. 

•  Have  pupils  refer  to  the  tables  of  measure¬ 
ment  on  page  373  and  read  the  entire  table  which 
shows  linear  units.  The  term  rod  is  not  mentioned 
on  this  text  page  but  could  be  introduced  at  this 
time.  Explain  to  pupils  that  the  rod  was  originally 
a  convenient  pole  or  stick.  The  British  used  it  as  an 
agricultural  implement  and  it  was  incorporated 
into  the  English  system  of  measuring  as  early  as  the 
6th  Century  A.D. 

•  Ex.  1-7.  Assist  all  pupils  in  reading  the 
problems  before  assigning  them  as  written  work. 

After  pupils  have  completed  the  problems, 
discuss  each  one  orally  and  have  the  computation 
shown  on  the  board.  Some  pupils  may  write  and 
solve  mathematical  sentences  and  others  may  not. 
You  may  consider  either  way  satisfactory. 

Individualizing  Instruction 

Provide  individual  assistance  for  slower  learners 
as  they  work  Ex.  1-7. 
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Pupil’s  Objectives 

(a)  To  review  the  idea  that  we  may  use  more 
than  one  unit  of  measurement  in  expressing  lengths 
of  models  of  segments;  and  (b)  to  learn  to  add  and 
subtract  measures. 

Background 

Pupils  have  had  previous  experience  in  finding 
lengths,  widths,  and  heights  of  objects  and  express¬ 
ing  them  in  more  than  one  unit  of  measurement. 
For  example,  Jim’s  height  is  5  ft.  3  in.  This  is  often 
more  convenient  and  more  meaningful  than  using 
only  one  unit  of  measurement. 

When  the  combined  length  of  two  segments  is 
to  be  found,  or  when  we  find  how  much  longer  one 
segment  is  than  another,  we  add  or  subtract  the 
measures  (numbers)  which  relate  to  the  same  unit 
of  measure. 

It  should  be  noted  that  we  can  add  and  subtract 
measures,  but  not  measurements.  Measures  are 
numbers  and  the  operations  of  addition  and  sub¬ 
traction  are  defined  for  numbers  only.  This  is  the 
explanation  for  the  computational  form  shown  in 
boxes  A  and  B  of  the  text.  After  the  computation 
has  been  performed  with  numbers,  the  result  is 
interpreted  in  terms  of  the  units  to  which  the  num¬ 
bers  refer. 


Pre-Book  Lesson 

•  Write  on  the  board  in  a  column,  a.  2  in. 

measurements  a-c.  Ask  pupils  to  b.  2  ft. 

think  of  the  measure  2  in  each  one  c.  2  yd. 

as  though  it  were  derived  from  exact 
measurements. 

Ask  different  pupils  to  represent  on  the  board 
segments  having  each  of  the  above  measurements. 
Discuss  the  variations  and  emphasize  the  im¬ 
portance  of  naming  the  unit  of  measurement. 

•  Provide  experiences  in  measuring  objects  in 
the  classroom,  expressing  measurements  in  two 
ways:  with  a  single  unit  of  measurement  and  with 
two  units  of  measurement. 


Using  the  Text  Page 

•  Ex.  1.  Help  pupils  to  estimate  the  length  of 
shelf  paper  needed  by  asking  the  questions: 

a.  Is  a  measurement  of  2  ft.  9  in.  closer  to  2  ft. 
or  to  3  ft.? 

b.  Then  2  ft.  10  in.  is  about  how  many  feet? 

c.  If  we  increased  each  of  the  above  measure¬ 
ments  in  preparation  for  estimating,  do  you  think 
we  should  increase  or  decrease  the  third  measure¬ 
ment,  1  ft.  7  in.?  Then  what  is  3  +  3  +  1? 

•  Ex.  2.  Explain  to  pupils  the  reason  for  using 
the  form  in  box  A.  (Refer  to  the  Background 
section.)  Make  certain  that  pupils  understand  why 
the  measurement  of  26  in.  is  renamed  using  two 
different  units  of  measurement. 

Caution  children  to  always  indicate  the  unit  to 
which  the  measures  refer  at  the  top  of  each  column. 
This  helps  us  to  add  the  measures  which  refer  to  the 
same  units.  Point  out  that  this  is  similar  to  addition 
of  whole  numbers,  such  as  64  and  38;  we  show  the 
numerals  such  that  the  number  of  ones  are  in 
one  column  and  the  number  of  tens  in  another. 

•  Before  assigning  Ex.  8-11  as  written  work, 
have  pupils  explain  the  renaming  that  is  necessary 
to  facilitate  the  subtraction. 

Individualizing  Instruction 


•  Show  on  the  board  the  table  below.  Direct  all 
pupils  to  copy  and  complete  it. 


Measurement  in 

inches 

ft.  and  in. 

yd.  and  in. 

?  in. 

5  ft.  6  in. 

?  in. 

2  yd.  4  in. 

81  in. 

? 

? 

?  in. 

7  ft.  11  in. 

•  For  slower  learners,  provide  opportunities  to 
represent  on  the  board  segments  of  different 
lengths,  then  express  the  lengths  using  two  units 
of  measurement.  Use  the  following: 

16  in.  20  in.  28  in.  39  in.  50  in. 

•  For  all  pupils,  assign  Extra  Examples,  Set  49, 
and  Extra  Activity,  Set  132,  as  needed. 


Teacher’s  Page  97 


*  Point  out  that  we  can  add  and  subtract  measures,  but  not  measurements.  Measures  are 
numbers  and  the  operations  of  addition  and  subtraction  are  defined  for  numbers  only. 


Adding  and  Subtracting  Measures 

Vertical  form  [O] 

Unless  otherwise  expressed,  in  this  book  when 
computing  with  measures.,  we  will  treat  the  meas¬ 
ures  as  though  they  were  from  exact  measurements. 

1.  For  the  shelves  in  her  room,  Cindy  needs 
shelf  paper  in  these  lengths:  2  ft.  9  in.;  1  ft.  7  m.; 
and  2  ft.  10  in.  Estimate  the  length  of  shelf  paper 
she  needs  for  the  three  shelves.  About  7  ft. 


2.  Box  A.  This  form  is  used  to  show  the  addi¬ 
tion  of  the  measures.  What  is  the  sum  of  the 
number  of  feet?5  number  of  inches  ?26How  can  we 
rename  26  inches  ?a  What  is  the  sum  expressed 
with  both  feet  and  inches?  7  ft.  2  in. 

3.  Cindy  has  a  10-ft.  roll  of  shelf  paper.  What 
is  the  length  of  the  paper  she  will  have  left  after 
she  puts  paper  on  the  three  shelves  in  her  room? 
Box  B.  Explain  why  10  ft.  was  renamed  9  ft.  12  in. 

before  subtracting.  We  cannot  subtract  2  in.  from  0  in. 

[W] 

Ex.  4-7.  Copy  and  add.  Rename  the  sum  as 
in  box  A. 

4.  ft.  in.  5.  yd.  ft.  6.  ft.  in.  7.  yd.  ft. 

5  8  5  2  5  7  3  1 

3 _ 9  7 _ 1  6  10  6  2 

9h'  5in‘  13yd'  2  9  8  2 

15ft.  2  in.  18yd.  2ft. 

Ex.  8-11.  Copy  and  subtract.  Rename  as  in 
box  B  if  necessary. 


A 

Add 

ft. 

in. 

2 

9 

1 

7 

2 

10 

_?5 

26 

7  ft. 

_  ?  _  in. 

B 

Subtract 

ft.  in. 

ft.  in. 

10  0 

=  9  12 

7  2 

=  72 

2  10 

2  ft. 

10  in. 

8.  ft.  in.  9.  ft.  in. 

6  4  12  6 

3  8  2  11 

2TT.  Bin .  9  ft.  7ln. 

4  Extra  Examples.  Set  49. 


10.  ft.  in.  11.  ft.  in. 

2  9  4  0 

19  3  9 

1  3~in 

•  Extra  Activity.  Set  132. 


97 


*  On  this  page, 
T riangles  are 


C 


J  4  K 
C 


A 

H  G 


J 

O 


M  N 

98 


pupils  are  taught  names  for  triangles  classified  according  to  sides, 
also  classified  according  to  angles. 

*  Triangles  and  Rectangles 

1.  Which  of  Slf„Ete®?[JP¥¥8fHJCT ,mfage  are  triangles ?a 
Which  ones  are  quadrilaterals?  a  Are  there  any  pentagons?  N° 

2.  Find  the  measure,  to  the  nearest  \  centimeter,  of  the  sides 
of  each  triangle  pictured.  On  the  board,  record  your  results  in 
a  table  like  the  one  started  for  A  ABC.  s  ee  models  of  triangles. 


Triangle 

Side 

Measure 

in  cm. 

ABC 

AB 

BC 

2 

AC 

2 

A  triangle  is  called 

a.  an  equilateral  triangle  if  three  sides  are  congruent. 

b.  an  isosceles  triangle  if  two  sides  are  congruent. 

c.  a  scalene  triangle  if  no  two  sides  are  congruent. 

3.  Which  triangles  pictured  appear  to  be 

a.  equilateral?  Adef  b.  isosceles?  Aabc  c.  scalene?  Ajkl,  Aghi 

4.  A  rectangle  has  how  many  right  angles?  4  Which  of  the 
quadrilaterals  pictured  appear  to  be  rectangles?  ABCD<  mnop 

5.  Find  the  length,  to  the  nearest  b  centimeter,  of  the  sides 

See  model  of  rectanal?  ABCD,  _ 

of  rectangle  A  BCD.  /Which  pairs  of  sides  are  congruent?  AB_and 

AD  and 

6.  Do  the  opposite  sides  of  quadrilateral  IJKL  appear  to  be 
the  same  length?  AIs  this  a  rectangle?  a  Why  not?  i*  does  not  hove  4 

right  angles. 

7.  Which  of  these  are  correct  names  for  polygon  MNOP ? 
a.  quadrilateral  b.  triangle  c.  rectangle  d.  square 


[w] 

8.  Represent  three  different  kinds  of  triangles  and  write  the 

name  below  each  model.  Sample  answer:  a  A 

equilateral  isosceles  scalene 

9.  Represent  a  quadrilateral  which  is  not  a  square  having  all 

four  Sides  Congruent.  Sample  answer: 


tp  n 
o  o 
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Pupil’s  Objectives 

(a)  To  have  practice  in  measuring  models  of 
segments  to  the  nearest  \  centimeter;  (b)  to  review 
the  concept  of  congruent  segments;  and  (c)  to 
learn  the  properties  of  an  equilateral,  an  isosceles, 
and  a  scalene  triangle. 

Background 

A  triangle  is  a  simple  closed  curve  that  is  the 
union  of  exactly  three  line  segments.  The  three 
segments  are  often  called  the  sides  of  the  triangle. 

When  triangles  are  classified  according  to  sides , 
an  equilateral  triangle  has  three  congruent  sides; 
an  isosceles  triangle  has  two  congruent  sides;  and 
a  scalene  triangle  has  no  congruent  sides. 

In  any  triangle,  the  sum  of  the  measures  of  any 
two  sides  is  greater  than  the  measure  of  the  third 
side.  Therefore,  it  is  possible  to  find  three  segments 
of  such  length  that  a  triangle  cannot  be  formed. 

A  quadrilateral  is  a  simple  closed  curve  that  is  the 
union  of  exactly  four  line  segments.  Some  of  the 
names  given  to  special  quadrilaterals  are:  trapezoid, 
which  has  exactly  one  pair  of  opposite  sides  parallel; 
parallelogram,  which  has  two  pairs  of  opposite  sides 
parallel  and  congruent;  rectangle,  which  is  a  paral¬ 
lelogram  with  adjacent  sides  perpendicular;  square, 
which  is  a  rectangle  with  all  four  sides  congruent; 
rhombus,  which  is  a  parallelogram  with  all  four  sides 
congruent. 

For  a  quadrilateral,  two  sides  are  said  to  be 
adjacent  if  they  have  an  end  point  in  common. 
If  two  sides  of  a  quadrilateral  do  not  have  an 
end  point  in  common,  they  are  opposite  sides. 

All  of  the  properties  of  triangles  and  quadri¬ 
laterals  given  above  are  not  included  in  the  text, 
but  they  may  be  used  as  enrichment. 

Teacher’s  Preparation 

•  If  possible,  construct  with  wire,  models  of 
the  different  kinds  of  triangles  and  quadrilaterals 
described  in  the  Background  section. 

•  Provide  all  pupils  with  rulers  scaled  in  centi¬ 
meters  or  require  them  to  make  a  centimeter  scale 
from  the  model  on  page  92. 


Pre-Book  Lesson 

•  Ask  pupils  to  sketch  on  the  board  models  of 
triangles  of  different  sizes  and  shapes.  Have  pupils 
identify  and  label  the  vertices  and  segments  forming 
the  sides  and  the  angles  associated  with  each 
triangle. 

•  Display  your  wire  models  and  see  if  pupils  can 
identify  the  model  having  three  congruent  sides; 
only  two  congruent  sides;  no  two  sides  congruent. 

•  Display  your  models  of  quadrilaterals  and  ask 
pupils  to  identify  the  rectangle.  Ask  how  it  differs 
from  the  models  of  other  quadrilaterals.  Pupils 
may  need  to  use  a  constructed  model  of  a  right 
angle  to  verify  the  fact  that  the  model  of  a  rectangle 
has  four  right  angles. 

Using  the  Text  Page 

•  Ex.  2.  Provide  individual  assistance  for  pupils 
in  making  measurements  to  the  nearest  \  centi¬ 
meter.  You  may  prefer  to  reproduce  the  figures 
on  this  page  on  the  board,  using  the  scale  1  cm.  = 

1  ft.,  then  have  pupils  find  the  measures  to  the 
nearest  \  ft. 

•  Ex.  3.  On  page  38,  pupils  reviewed  the  idea 
of  a  right  triangle.  Ask  them  which  triangle  pic¬ 
tured  appears  to  be  a  right  triangle. 

•  Ex.  4.  Remind  pupils  that  they  may  con¬ 
struct  a  model  of  a  right  angle  to  use  in  identifying 
right  angles  in  the  figures  represented. 

Individualizing  Instruction 

•  For  more  capable  pupils  introduce  the  name  par¬ 
allelogram  for  all  the  quadrilaterals  shown  on  page 
98;  also  the  name  rhombus  for  figure  EFGH.  Ex¬ 
plain  the  properties  of  parallelograms  and  rhom¬ 
buses.  Point  out  that  the  figure  represented  for  Ex. 

9  is  a  rhombus. 

•  For  all  pupils,  discuss  such  questions  as  the 
following: 

a.  Can  a  right  triangle  also  be  an  isosceles 
triangle?  an  equilateral  triangle?  a  scalene 
triangle? 

b.  Can  a  triangle  be  drawn  having  as  the  measure 
of  its  sides  28  in.,  15  in.,  and  10  in.?  Show  on  the 
board  that  this  is  impossible. 
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Pupil’s  Objectives 

(a)  To  learn  the  meaning  of  perimeter  of  a  poly¬ 
gon;  and  (b)  to  gain  practice  in  finding  perimeters 
of  polygons. 

Background 

The  length  or  the  total  distance  along  the  sides 
of  a  polygon  is  called  the  perimeter.  The  perimeter 
may  be  computed  by  adding  the  measures  of  the 
sides  if  the  measures  are  expressed  in  terms  of  the 
same  linear  units. 

A  regular  polygon  is  defined  as  one  in  which  all 
sides  have  the  same  measure  and  all  angles  have 
the  same  measure. 

To  find  the  perimeter  for  a  regular  polygon,  we 
can  always  multiply  instead  of  adding  because  the 
measures  of  all  sides  are  equal.  If  we  let  n  represent 
the  measure  of  the  side  of  a  regular  polygon  and  P 
the  measure  of  the  perimeter,  then  we  can  write 
formulas  for  finding  perimeters  thus: 

an  equilateral  triangle  P  =  3  X  n 

a  square  P  —  4  X  n 

a  regular  hexagon  P  =  6  X  n 

a  regular  octagon  P  —  8  X  n 

For  a  rectangle,  since  opposite  sides  have  the 
same  measure,  we  may  let  l  represent  the  measure 
of  one  side,  w  the  measure  of  an  adjacent  side,  and 
write  the  formula  for  the  perimeter  thus: 

p  =  (2  X  /)  +  (2  X  w) 

The  definition  of  a  regular  polygon  is  not  given 
in  the  text.  However,  more  capable  pupils  will  find 
the  work  with  regular  polygons  interesting. 

Teacher’s  Preparation 

Have  available  a  flannel  board,  pieces  of  yarn 
or  string,  and  cardboard  cutouts  of  polygons. 

Pre-Book  Lesson 

•  Give  a  pupil  a  piece  of  string  and  ask  him  to 
find  its  measure.  (Make  it  20  in.  long.) 


Ask  another  pupil  to  use  the  string  to  represent 
on  the  flannel  board  a  quadrilateral.  Ask  what  the 
measure  of  the  perimeter  of  the  quadrilateral  is. 
Have  other  pupils  take  turns  using  the  20-inch 
piece  of  string  to  represent  a  triangle,  a  pentagon, 
a  hexagon.  Establish  that  for  each  polygon  the 
measure  of  the  perimeter  is  the  measure  of  the 
original  piece  of  string. 

•  Display  models  of  polygons  and  their  interiors 
cut  from  cardboard  or  heavy  paper.  Ask  pupils  to 
suggest  methods  for  finding  the  measure  for  the 
length  of  each  polygon.  Methods  may  include: 

a.  Using  string  to  go  around  each  model,  then 
measuring  the  length  of  the  string  to  the  nearest 
inch. 

b.  Using  a  ruler  graduated  in  inches  or  in  centi¬ 
meters  to  find  the  measure  of  each  side  of  a  polygon, 
then  adding  the  measures  of  the  sides. 

Using  the  Text  Page 

•  Ex.  2.  Remind  pupils  that  opposite  sides  of  a 
rectangle  are  congruent. 

•  Ex.  3-4.  Review  the  idea  that  multiplication 
is  preferable  to  addition  because  the  same  number 
occurs  as  an  addend  more  than  once. 

•  Ex.  4-6.  Make  certain  pupils  understand  the 
properties  of  each  kind  of  triangle  named  and 
pictured. 

•  Ex.  7.  For  the  written  work,  direct  pupils  to 
write  a  mathematical  sentence  for  finding  the 
perimeter  of  each  polygon. 

Individualizing  Instruction 

•  For  slower  learners ,  check  the  mathematical 
sentences  for  Ex.  7  before  pupils  complete  the 
computation. 

•  Develop  with  more  capable  pupils  the  definition 
of  a  regular  polygon  and  the  formulas  for  finding 
their  perimeters.  These  pupils  may  also  look  up 
other  properties  of  regular  polygons  and  report 
their  information  to  the  entire  class.  For  example, 
they  may  learn  that  all  regular  polygons  may  be 
inscribed  in  a  circle. 
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Perimeters  of  Polygons 

[O] 

1.  Suppose  three  pieces  of  wire,  each  12  inches  in  length, 
were  used  to  make  a  model  of  a  triangle,  a  quadrilateral,  and  a 
hexagon  as  shown  on  the  board  pictured  above. 

a.  What  is  the  total  distance  along  the  sides,  or  the  perimeter, 
of  each  polygon?  12  in. 

b.  The  measure  of  the  perimeter  of  a  polygon  can  be  found 
by  finding  the  sum  of  the  measures  of  its  _?i'.des 

2.  To  find  the  measure  of  the  perimeter  of  rectangle  ABCD , 
tell  why  we  may  use  either  n  =  12  +  18  +  12  +  18,  or 


Sin 


ce  the  opposite  sides  ore  congruenfl/)\^e  1}  If)  mul- 
e  results,  or  add  the  m9^sur<  ;  of  the 


n  =  (2  X  12)  4-  (2  X  18).  n  =  _?6_° 

tiplv  the  measure  of  the.  lenath  and  the  width  by  2  and  add  iti 

Ex.  3-6.  Explain  the  sentences  for  finding  the  measure  ot  the  four  side 
perimeter  of  the  polygons  pictured;  then  find  the  number  for  n 

rind  th.e  sum  of  the  measures  of  tne  4  sides,  or  4  times  the  measure  of  one  side. 

3.  Square:  n  =  14+14+14+14;  n  =  4  X  14  56 


_>  Q'u<uc.  n  =  i“t  f  ^  T  ^  T  X^±,  n  =  a  14:  30  8 

Find  trie  sum  of  the  measures  of  the  3  sides,  or  3  times  the  measure  of  one  side. 

4.  Equilateral  triangle:  n  =  10  +  10  +  10;  n  —  3  X  10  30 

Find  tne  sum  of  the  measures  of  the  3  sides  or  2  times  the  measure  of  one  of  the  conaru 


5.  Isosceles  triangle:  n  =  24  +  24  +  8;  n  =  { 2  X  24)  -f  8  56 

Find  the  sum  of  the  measures  of  the  3  sides. 

6.  Scalene  triangle:  n  —  28  +  20  -j-  12  60 


t  sides  plus 
uT'8v2>Q  the 


[W] 

7.  Find  the  perimeter  of  each  polygon  pictured  below. 


4  Extra  Examples.  Set  50. 
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Length  is  3  yd. 

Width  is  2  yd. 

(2  X  3)  +  (2  X  2)  =  n 
6  +  4  =  n 

10  =  n 

The  perimeter  is  10  yd. 


Length  is  9  ft. 

Width  is  6  ft. 

(2  X  9)  +  (2  X  6)  =  n 

18  +  12  =  n 

30  =  n 

The  perimeter  is  30  ft. 


Finding  Perimeters 

Using  different  units  [O] 

Joan  said,  “Dad  put  in  corner  posts  for 
our  chicken  pen.  I  measured  the  length  of 
the  pen.  It  is  about  3  yd.” 

“The  width  is  about  6  ft.,”  said  Paul. 
“Now  let’s  both  find  out  how  much  wire 
fencing  we  need  for  the  pen.” 

1.  To  find  the  perimeter  of  the  pen,  do 
both  dimensions  need  to  be  expressed  in 

Yes 

the  same  unit  of  measurement ?a  Why? 

cannot  add  unlike  units  of  measurement. 

2.  Explain  Joan’s  way  of  finding  the 
perimeter  shown  in  box  A  and  Paul’s  way 

Key  idea:  Joan  renamed  in  terms 
shown  in  box  B.  of  yards.  Paul  renamed  in  terms 
of  feet. 

3.  Is  a  perimeter  of  10  yd.  the  same 
length  as  a  perimeter  of  30  ft.?A  ^hy?v 

°  I  0  yd.  =  30-  tt. 

At  35 <£  a  foot,  find  the  cost  of  the  fencmg 
needed  to  finish  the  pen.  $10.50 


4.  A  rectangle  has  a  perimeter  of  40  in.  Which  of  the  follow¬ 
ing  dimensions  could  it  have?  Explain  your  thinking. 

a.  18  in.  by  6  in.  c.  1  ft.  3  in.  by  5  in.  e.  17  in.  by  5  in. 

b.  18  in.  by  2  in.  d.  1  ft.  by  8  in.  f.  16  in.  by  4  in. 


At  the  board,  find  the  cost  of  wire  at  65<£  a  foot  for  a  pen 

5.  18  ft.  by  4  yd.  *39  00  6.  5  yd.  by  9  ft.  $31.20 
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Pupil’s  Objectives 

(a)  To  learn  to  find  perimeters  of  polygons 
when  the  measures  of  the  sides  are  not  all  expressed 
in  the  same  unit;  (b)  to  develop  ability  to  solve 
veibal  problems  which  involve  finding  perimeters 
of  polygons;  (c)  to  increase  skill  in  measuring  to 
the  nearest  centimeter;  and  (d)  to  learn  to  find  the 
length  of  the  side  of  a  regular  polygon  if  the  perim¬ 
eter  is  known. 

Background 

The  basic  concept  emphasized  on  these  pages  is 
that  we  may  find  the  measure  of  the  perimeter  of 
a  polygon  by  adding  the  measures  of  the  sides 
only  if  the  measures  are  expressed  in  terms  of  the 
same  linear  units. 

On  page  91,  pupils  had  practice  in  changing 
from  larger  to  smaller  linear  units  and  vice  versa. 
They  reviewed  the  relationships  in  the  table  of 
linear  measurement.  On  page  97,  pupils  learned 
to  add  and  subtract  measures  which  were  expressed 
in  two  linear  units  of  measurement. 

To  read  and  interpret  the  verbal  problems 
satisfactorily,  pupils  also  need  to  understand  the 
meaning  of  rectangle,  polygon,  equilateral  triangle, 
and  isosceles  triangle. 

Pre-Book  Lesson 

•  Have  a  pupil  show  on  the  board  the  relation¬ 
ships  in  the  following  table  of  linear  measurement. 

12  inches  (in.)  =  1  foot  (ft.) 

3  ft.  =  1  yard  (yd.) 

36  in.  =  1  yd. 

•  Show  on  the  board  and  have  worked  and 
explained  Ex.  a-i.  Have  pupils  generalize  in  their 
own  words  when  multiplication  is  used  and  when 
division  is  used  in  changing  from  one  unit  of 
measurement  to  another. 

a.  2  ft.  =  _?_  in. 

b.  1  ft.  17  in.  =  _?_  in. 

c.  2  yd.  =  _?_  in. 

d.  2  yd.  9  in.  =  _?_  in. 


e.  9  ft.  =  _?_  yd. 

f.  48  in.  =  _?_  ft. 

g.  72  in.  =  _?_  ft.  =  _?_  yd. 

h.  14  ft.  =  _?_  yd.  _?_  ft. 

i.  80  in.  =  _?_  ft.  _?_  in. 

•  Have  pupils  express,  using  two  units  of  measure¬ 
ment,  the  combined  lengths  of  segments  with  these 
measurements: 

j.  2  ft.  17  in.,  1  ft.  15  in.,  and  5  ft.  20  in. 

k.  2  yd.  5  in.,  1  yd.  16  in.,  and  4  yd.  27  in. 

Next,  have  pupils  use  only  the  smaller  unit  of 
measurement  and  express  the  combined  lengths  of 
the  segments  whose  measurements  are  given  in 
Ex.  j  and  k. 

Using  the  Text  Pages 

•  Ex.  1 .  After  studying  the  picture  and  finding 
the  dimensions  of  the  pen,  have  pupils  use  measuring 
instruments  and  indicate  in  the  classroom  the  size 
of  the  pen.  Emphasize  that  it  is  a  rectangular¬ 
shaped  pen. 

•  Ex.  1-2.  To  make  a  distance  of  10  yd.  or  30  ft. 
meaningful  to  children,  have  someone  mark  off  this 
distance  in  the  corridor  if  your  room  is  less  than 
30  ft.  in  length. 

•  Ex.  3.  Elicit  from  pupils  that  the  measurement 
30  ft.  is  probably  the  better  one  to  use  since  the 
price  of  fencing  is  given  by  the  foot.  However, 
have  someone  indicate  how  to  find  the  price  per  yd. 
of  fencing,  then  find  the  cost  using  the  measurement 
of  10  yd. 

•  Ex.  4.  Refer  to  the  mathematical  sentences  in 
boxes  A  and  B.  Emphasize  that,  since  P  (perimeter) 
=  2Xl  (length)  +  2  X  w  (width),  we  can  reason 
that  length  +  width  equals  half  the  perimeter.  Of 
course,  P,  /,  and  w  represent  measures  (numbers). 

•  Ex.  5.  Have  the  problem  worked  on  the  board 
two  ways,  as  in  boxes  A  and  B. 

•  Ex.  7-14.  Have  problems  read  aloud  before 
assigning  them  as  independent  work.  Suggest  to 
pupils  that  they  sketch  the  figure  described  in 
each  problem  and  label  the  dimensions  if  they  are 
given. 
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Individualizing  Instruction 

•  For  all  pupils ,  extend  the  idea  which  is  basic 
to  the  solution  of  Ex.  8  and  11 — that  if  the  measure 
of  the  perimeter  of  a  regular  polygon  is  known  and 
we  know  the  name  of  the  polygon,  we  find  the 
measure  of  each  side  by  dividing.  Recall  for  pupils 
that  this  is  an  illustration  of  a  mathematical  sentence 
involving  a  factors-product  relationship. 

If  P  represents  the  measure  of  the  perimeter 
and  n  represents  the  measure  of  a  side,  then  for 

a  square,  P=4Xn,orn  =  ?-j-4 

an  equilateral  triangle,  P  —  3  X  n,  or  n—  P  —  3 

a  regular  hexagon,  P  =  6  X  n,  or  n  =  P  —  6 

•  Provide  assistance  for  slower  learners  as  a  group 
in  working  Ex.  7-13. 

•  For  slower  learners,  duplicate  a  sheet  containing 
models  of  polygons  which  are  much  larger  than 
those  given  in  the  text  for  Ex.  14.  Include  beside 
each  polygon  a  table  to  be  completed  after  the 
segments  have  been  measured. 

Draw  the  polygons  to  scale  and  ask  pupils  to 
find  the  measures  of  the  sides  to  the  nearest  centi¬ 
meter. 

•  For  more  capable  pupils ,  extend  understanding 
of  the  properties  of  regular  polygons,  particularly 
with  regard  to  the  requirement  that  the  polygons 
have  angles  of  equal  measure  as  well  as  sides  of 


equal  measure.  Refer  pupils  to  page  98  where 
EFGH  represents  a  rhombus  and  MNOP  represents 
a  square.  Pupils  should  observe  that  angles  E  and 
G  are  obtuse  angles  while  angles  H  and  F  are  acute 
angles;  therefore,  the  rhombus  does  not  have  angles 
of  equal  measure  so  it  is  not  a  regular  polygon. 
Pupils  should  recognize  that  a  rhombus,  like  a 
square,  does  have  sides  of  equal  measure. 

•  For  more  capable  pupils,  you  may  wish  to  demon¬ 
strate  a  method  for  drawing  a  regular  hexagon. 

a.  Locate  a  point  for  the  center  of  a  circle  and 
draw  circle  P  with  any  radius.  Use  the  same  length 
as  the  radius  and  mark  off  arcs  with  the  compass. 
Exactly  six  such  arcs  may  be  marked  off  around 
the  circle. 

b.  Connect  the  points  determined  by  the  inter¬ 
section  of  the  arcs  and  the  circle  to  form  a  hexagon. 
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Pent. 

HIJKL 

Measure 

in  cm. 

HI 

3 

IJ 

1 

JK 

3 

KL 

1 

HL 

1 

Perim. 

9 

Tri. 

Measure 

EFG 

in  cm. 

FG 

3 

EG 

1 

EF 

2 

Perim. 

6 
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[W] 

7 .  What  is  the  perimeter  in  inches  of  a  picture 
2  ft.  long  and  10  in.  wide?  68  jn 

8.  A  square  has  a  perimeter  of  2  ft.  4  in.  The 
square  is  how  many  inches  on  a  side?  7  in. 

9.  A  yard  125  ft.  by  57  ft.  is  to  be  fenced  to 
inclose  a  swimming  pool.  There  is  to  be  a  wooden 
gate  4  ft.  wide  as  shown  in  the  picture.  How 
many  feet  of  fence  are  needed?  360  ft. 

10.  The  fence  will  cost  $1.08  per  foot,  and  the 
gate  will  cost  $9.50.  What  is  the  cost  of  material 
for  fencing  the  yard?  $398.30 

11.  The  gardener  in  the  park  made  a  flower  bed 
in  the  shape  of  a  hexagon  with  each  side  the  same 
length.  He  used  24  yds.  of  low  picket  fencing  to 
inclose  the  flower  bed.  What  was  the  length  in 
feet  of  each  side  of  the  flower  bed?  12  ft. 


12.  An  equilateral  triangle  is  2  ft.  8  in.  on  a  side. 
What  is  the  perimeter  in  feet?  in  inches?  96  in. 

13.  Two  sides  of  an  isosceles  triangle  are  each  4  yd. 
2  ft.  in  length.  The  third  side  is  5  ft.  What  is  the 
perimeter  of  the  triangle  in  feet?3  in  yards?  n  yd. 

14.  Find  the  measures  of  the  sides  of  the  polygons 
shown  below  to  the  nearest  centimeter.  Then  find 
the  perimeter  of  each  polygon.  Arrange  your  work  for 
each  polygon  as  shown  at  the  right.  See  table  at  right  for 

Quadrilateral  ABCD;  see  Teacher’s  Page  101  for  other  polygons. 

D 

[ 


♦  Extra  Examples.  Set  51.  •  Extra  Activity.  Set  133. 


Quad. 

ABCD 

Measure 
in  cm. 

AB 

?4 

BC 

_?2_ 

CD 

_?3_ 

DA 

?1 

Perimeter 

?10 
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*  Some  subsets  of  rational  numbers  are  the  set  of  whole  numbers,  the  set  of  counting 
numbers,  and  the  set  of  numbers  between  the  whole  numbers. 

**  For  our  purposes  in  this  book,  rational  number  is  used  to  refer  only  to  non-negative 

rational  numbers.  What  Are  Rational  Numbers? 

Resurvey;  meaning  [O] 

To  answer  the  questions  below,  think  about  real  things  sepa¬ 
rated  into  parts  of  the  same  size  the  way  things  in  the  pictures 
are  shown. 

1.  Tom  ate  one  piece  of  the  pie  for  lunch.  If  the  whole  pie 
were  the  unit,  what  part  of  the  whole  pie  did  he  eat?  jWhat  part 
is  left?  7 

2.  Jim’s  mother  served  5  pieces  of  the  melon.  What  part  of 

the^whole  melon 

the  whole  melon  was  served?  f  What  was  the  unit?  a  What  part 
is  left?  i 

3.  What  part  of  the  spaces  in  the  muffin  tin  is  filled? 7  What 
part  is  empty ?j What  is  the  unit?  the  muffin  un 

4.  On  the  board,  write  the  answer  to  each  of  the  above 
questions  in  two  ways  as  shown  in  the  box. 

5.  To  answer  the  questions  in  Ex.  1-3,  could  you  use  a  number 
from  the  set  of  whole  numbers  ?ngYou  remember  that  whole 
numbers  are  the  numbers  0,  1,  2,  3,  and  so  on. 

6.  To  answer  Ex.  1-3,  we  needed  a  kind  of 
number  which  used  two  counting  numbers. 
Did  one  of  those  tell  the  number  of  parts  of 
the  same  size  into  which  some  unit  had  been 

Yes 

separated?  Did  the  other  tell  the  number  of 

these  parts  we  were  considering?  ves 

★ 

*  *  The  numbers  we  used  in  Ex.  1-3  are  some¬ 
times  called  fraction  numbers.  They  belong 
to  the  set  of  rational  numbers.  Symbols,  such 
as  ||,  f,  f,  which  are  used  as  names  for 
rational  numbers  are  called  fractions. 

7.  In  a  fraction,  which  numeral  tells  the  number  of  parts  into 

The  numeral  below  the  bar 

which  the  unit  has  been  separated?  a  Which  numeral  tells  the 
number  of  these  parts  we  are  considering?  The  numerai  above  the  bar 


Expressing 
number  ideas 


with 

words 


with 

numerals 


one  fourth 
three  fourths 


1 

4 


3 

4 
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Pupil’s  Objectives 

(a)  To  learn  about  the  set  of  rational  numbers 
of  arithmetic,  and  that  they  may  be  represented  by 
numerals  which  we  call  fractions;  and  (b)  to  re¬ 
view  the  meaning  of  numerator  and  denominator 
for  a  fraction. 

Background 

Many  important  understandings  regarding  num¬ 
bers  and  their  names  have  been  introduced  previ¬ 
ously:  number  is  an  idea — an  abstraction;  the 
symbol  or  the  name  for  a  number  is  called  a 
numeral;  the  set  of  counting  numbers  consists  of 
the  numbers  1,  2,  3,  4,  and  so  on  indefinitely;  the 
set  of  whole  numbers  consists  of  the  numbers  0,  1, 
2,  3,  4,  5,  and  so  on  without  end. 

The  concept  of  a  fraction  number  has  been 
presented  in  grades  3  and  4  to  mean  a  number  that 
can  be  expressed  as  the  division  of  a  whole  number 
by  a  counting  number.  Since  division  by  zero  is 
not  defined,  we  cannot  use  zero  as  a  divisor. 

Now,  in  grade  5,  pupils  learn  that  fraction  numbers 
belong  to  the  set  of  rational  numbers.  However,  only  the 
non-negative  rational  numbers  are  studied  at  this 
grade  level.  Numbers  less  than  zero  (the  negative 
numbers)  are  intuitively  introduced  in  Book  5  and 
formally  taught  in  Book  6.  Sometimes,  the  non¬ 
negative  rational  numbers  are  called  the  rational 
numbers  of  arithmetic.  To  shorten  the  terminology, 
we  shall  refer  to  these  numbers  simply  as  rational 
numbers  with  the  understanding  that  they  are  num¬ 
bers  which  can  be  expressed  in  the  form  ~  where  a 

represents  a  whole  number  and  b  represents  a 
counting  number. 

Rational  numbers  are  abstract  ideas  like  other 
numbers.  The  symbols  used  in  grade  5  to  name  or 
designate  rational  numbers  are  standard  numerals, 
fractions,  mixed  forms,  and  decimals.  In  Book  6 
another  notation  for  rational  numbers  is  introduced 
— per  cents.  This  means  that  10,  f,  §,  0.2,  1.8, 
7%,  125%  are  all  names  for  rational  numbers 

because  all  can  be  expressed  in  the  form  j,  with 


6^0:  10  =  V,  0.2  =  A.-  1.8  =  }§,  7%  =  jfa, 
125%  =  }**. 

Counting  numbers  and  whole  numbers  are  ra¬ 
tional  numbers.  The  whole  number  5  may  be 
expressed  as  f,  ^  and  so  on.  The  number  2% 

is  a  rational  number  since  it  may  be  expressed 

14 
as  5  . 

As  stated  above,  a  rational  number  may  be 
named  by  a  fraction. 

A  fraction  has  two  numerals — a  numeral  above 
the  fraction  bar  and  a  numeral  below  the  fraction 
bar.  Each  of  these  numerals  refers  to  a  number — 
the  one  above  names  the  numerator  and  the  one 
below  names  the  denominator . 

Rational  numbers  in  the  physical  world  are 
often  associated  with  situations  involving  measure¬ 
ment.  Appropriate  models  for  rational  numbers 
may  be  provided  by  selecting  a  unit  region  and 
partitioning  it  into  congruent  regions,  or  a  unit 
segment  and  partitioning  it  into  congruent  seg¬ 
ments.  The  unit  may  be  a  set  which  has  been 
partitioned  into  equivalent  subsets. 

Three  different  types  of  models  for  the  rational 
number  f-  are  shown  below,  using  a  unit  region,  a 
unit  segment,  and  a  unit  set  consisting  of  12 
elements. 


A 

0  \  1 

• - • - • - • - • - • - • 

0  1  2  3  4  5  6 

6  6  6  6  6  6  6 


oo  oo  oo  oo  oo 


oo 


When  we  consider  the  physical  representation  of 
the  rational  number  named  by  the  fraction  f,  we 
see  that  the  denominator  of  the  fraction  indicates 
the  number  of  congruent  parts  into  which  the 
region  or  the  segment  have  been  partitioned.  It 
indicates  the  number  of  equivalent  subsets  in  the 
original  set,  the  unit. 

The  numerator  of  the  fraction  indicates  how 
many  of  the  congruent  parts  or  equivalent  subsets 
are  under  consideration. 
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Ia  the  resurvey  of  rational  numbers  in  this 
chapter,  extensive  use  is  made  of  objective  materials 
and  pictures  to  insure  understanding  of  the  symbols 
and  the  terminology.  There  may  be  some  pupils 
who  are  uncertain  regarding  the  role  of  the  numera¬ 
tor  and  the  denominator  of  a  fraction. 

At  this  level  as  in  earlier  grades,  understandings 
are  of  major  concern,  but  attention  should  be  given 
to  the  teaching  of  correct  mathematical  termi¬ 
nology.  For  example,  it  is  not  correct  to  refer  to 
the  “top  number”  or  the  “bottom  number”  of  a 
fraction. 

Teacher's  Preparation 

•  Fractional-part  cutouts*  should  be  available 
for  use  on  the  flannel  board.  These  should  be  both 
circular  and  rectangular  in  shape. 

•  If  possible,  prepare  several  kits  of  fractional- 
part  cutouts  for  individual  pupil  use. 

Pre-Book  Lesson 

•  Display  on  the  flannel  board,  cutouts  assembled 
to  form  circular  regions.  Ask  pupils  to  use  the 
cutouts  and  hold  up  fractional  parts  which  are 
models  for  each  of  the  following:  |  §  f  |  | 

In  each  case,  ask  the  number  of  congruent  parts 
into  which  the  region  was  partitioned.  Ask  the 
number  of  these  parts  needed  to  show  a  model  for 
the  number. 

•  Ask  pupils  to  use  pictures  of  rectangular 
regions  on  the  board  and  shade  parts  to  represent 
each  of  the  following:  yo  %  §  ~T2 

•  Ask  pupils  how  many  halves,  thirds,  eighths, 
tenths,  fifteenths,  hundredths  make  one  whole  unit. 

•  Ask  pupils  to  use  fractional  parts  to  verify  the 
fact  that  for  each  set  the  following  numbers  are 
arranged  from  least  to  greatest. 

(L  3  5  7-.  rj_  i  jl  n  /_ a_  3  3  3\ 

18)  8)  8)  8/  (.10)  8)  5)  2)  U0)  8)  5)  41 

*See  1,  page  xix. 


Elicit  from  pupils  the  generalizations: 

a.  When  comparing  fractions  with  common 
denominators,  the  fraction  showing  the  lesser 
numerator  names  the  lesser  number. 

b.  When  comparing  fractions  with  common 
numerators,  the  fraction  showing  the  greater  de¬ 
nominator  names  the  lesser  number. 


Using  the  Text  Pages 

•  The  oral  work  reviews  and  reinforces  under¬ 
standings  covered  in  the  Pre-Book  Lesson. 

•  Ex.  8.  Elicit  the  generalization  that  as  the 
fractional  parts  of  a  unit  become  smaller,  there 
are  more  congruent  parts  in  the  unit.  This  is 
indicated  by  the  greater  number  shown  by  the 
numeral  for  the  denominator  of  the  fraction. 

•  Ex.  9.  Advise  pupils  to  refer  to  the  bars  if  they 
need  a  visual  representation  for  comparing  the 
fractions. 


Individualizing  Instruction 

•  Slower  learners  may  need  to  use  their  own 
fractional-part  kits  for  assistance  in  completing  the 
written  assignment. 

•  For  more  capable  pupils ,  present  the  following 
and  ask  pupils  to  express  in  words  the  ideas  shown 
with  symbols. 


|  >  f  because  5  >  3  f  >  §  because  4  <  8 

Pupils  may  be  able  to  understand  that  if  a,  b, 

and  c  represent  counting  numbers,  then  7  >  7  if 

b  b 

a  >  c  and  7  <  7  if  <2  <  c.  Also,  7  >  -  if  c  <  b  and 
00  be 

\<-\{b>c. 
b  c 


Teacher’s  Page  103 


8.  The  bars  pictured  at  the  right  are  all  the  same 
size.  On  the  board,  write  fractions  that  tell  what 
pafts  pf  tlje  bars  are  shown  in  color.  a,£;  b  j..  c  i.  D  ±. 

’  5’  F ’  6’  G'  8  .  1  2  3’  '  4' 

9.  Tell  which  are  true  mathematical  sentences; 
false  mathematical  sentences.  Explain  why. 


—  2  T  I  K  1  T 

2  —  4  p  R  1 


2^5'  5  ~  §  T  5-^4 

10.  For  a  rational  number,  the  number  of  parts  of 
the  same  size  into  which  the  unit  is  partitioned  is 
called  the  denominator.  Howdoes  ,a  fraction  indicate 

by  a  numeral  shown  below  the  bar 

the  denominator  ?A  The  number  of  parts  we  are  con¬ 
sidering  is  called  the  numerator.  How  does  a  fraction 

indicate  the  numerator?  By  a  numeral  shown  above  the  bar 


>  ± 


3 

8 


16’  or~2 


11.  What  part  of  diagram  H  is  red  ?±pinkj&  white  ?f 
For  H,  which  fraction,  f,  £,  or  f,  names  the  largest  part  ?f  Since 
the  denominator  6  is  shown  by  all  three  fractions,  it  is  called  a 
common  denominator. 

4  _1_  _8_ 

1  1 6  *  4  3  16 

12.  What  part  of  diagram  I  is  white ?Te  red? A  gray ?~6  pink?  a 
For  I,  which  fraction,  J,  or  J,  names  the  largest  part?  \ 

13.  Without  using  a  diagram,  tell  how  to  know  which  of  two 
fractions  showing 

The  fraction  showing  the  lesser  denominator 

a.  a  common  numerator  names  the  greater  number,  a 

■  he  fraction  showing  the  greater  numerator 

b.  a  common  denominator  names  the  greater  number,  a 


numeral  showing 
the  numerator 

numeral  showing 
the  denominator 


H 


[wj 

Ex.  14-16.  Name  the  numbers  in  order  from  least  to  greatest. 

14  1  5  3  7  2  If  _9__5__2L  3  JL  JL  2.  JLl  A  3  3  3  3  3333 

93  93  93  9  9  9  9’  9  -tO.  1Q,  12,  12)  1212'  12’  12’  12IO.  8j  5,  yg,  f  T?’T’'S’T 

Ex.  17-22.  Copy  and  complete  by  writing  >  or  <  or  =. 

17  #  >>  _5_  IftT  ><9 

20  -7-  ? <  iZ  21  z  >  <  s 

^u.  18_._18  A 1.  8  -  r  _  Y 

Ex.  23-25.  Draw  a  diagram  to  picture 


6  >=  1 


23  5 

Q. 


19  _L_  r  _ 

xy.  12  -  2 

22  -45  45 

100  -  80 

Sample  answers: 


24  -2- 

16 


gg 

25.  7 


8- 


Reteaching.  Set  1 1 . 


Extra  Activity.  Set  134. 
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*  Pupils  are  familiar  with  the  idea  that  a  whole  number  may  have  many  names,  such  as  for 
the  number  36:  4  x9;  30+6;  72  ^2.  Before  beginning  the  lesson  for  this  page,  have  pupils 
illustrate  different  names  for  some  whole  numbers. 


A 


*A  Rational  Number  Has  Many  Names 

Resurvey  [O] 

1.  Imagine  that  diagram  A  represents  paper  discs  of  the  same 
size.  One  fourth  of  one  disc  is  the  same  amount  as  how  many 
eighths  of  the  other  disc?  2 

2.  Using  fractions,  we  write  y  =  §.  Do  f  and  y  name  the  same 


rational  number?  y  es 


G 


3.  Diagrams  B,  C,  and  D  are  the  same  size  and  shape.  Is  the 
the  same  amount  of  each  diagram  colored?  Yes 

4.  What  number  is  represented  by  the  colored  part  of  diagram 
B?i-Does  comparing  the  colored  parts  of  diagrams  B  and  C 
suggest  that  \  =  §?Ye ’Write  three  fractions  for  the  rational 
number  represented  by  the  colored  part  of  diagram  D.  y.y.|- 

5.  Diagrams  E,  F,  and  G  are  the  same  size. 

a.  Is  the  same  amount  of  each  diagram  colored?  Yes 

b.  How  many  thirds  of  diagram  E  are  colored?  2 

c.  How  many  sixths  of  diagram  F  are  colored?  4 

d.  How  many  twelfths  of  diagram  G  are  colored?  s 

6.  Do  the  fractions  T%,  f,  and  §  name  the  same  rational 
number?  yes 

7.  Diagram  H.  What  is  ^  of  y  disc ?n  Explain  why  each  of 
the  3  smaller  parts  is  y1^  of  diagram  H.  (If  each  ^  was  in  3  parts, 
there  would  be  3  +  3  +  3  +  3,  or  _? imparts,  so  each  part  is  _?u) 

y  of  y  disc 

8.  What  does  diagram  I  show?  AWhat  is  \  of  ^  disc?  £ 


Ex.  9-20.  Copy  and  complete. 


9.  i  = 


i_  _ 

5  — 


12.  | 

13.  I 


10. 

11  1  =  _L  14  2 

A1,  6  12  5 

21.  Multiply  by  16: 

22.  Multiply  by  48: 


-  ?  1 A  JL  —  J?  =  ?  =  — —  10  ~  = 

-  -Q  XU.  c>  A  Q  1  A  o 


15.  !  =  !  =  £  = 


2 

9 


8 

9 


1  6 


_  ?  17  1  _  j?  _ 

—  in  1  *  •  A  q 


10 
14,064 

a.  879 

11,856 

a.  247 


1 

4  m.o'tfo 

b.  7,005 

81,312 

b.  1,694 


127,264 

c.  7,954 

145,392 

c.  3,029 


[W] 


18.  i  =  ±2 


2 

3 


20.  #  = 


?  16 

?  8 
T2 

J 

10 


4 

fl5.52 

d.  $0.97 

$161 .28 

d.  $3.36 
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Pupil’s  Objectives 

(a)  To  review  the  idea  that  a  rational  number 
may  have  many  names;  (b)  to  practice  finding 
different  names  for  rational  numbers;  and  (c)  to 
increase  skill  in  multiplication  of  whole  numbers. 


Background 


There  is  no  one  fraction  to  represent  a  given 
national  number.  For  example,  y,  §,  f,  and  Y2  are 
all  fractions  (numerals  which  name  the  same 
rational  number. 

Other  names  for  y  may  be  found  by  multiplying 
both  the  numerator  and  the  denominator  by  5  to 
get  Tbi  or  by  6  to  get  y§-,  and  so  pn.  When  these 

1  1x5  5 

operations  are  recorded  as  -  = - =  —  and 

3  3X515 


1 

3 


1x66  ,  .  ....  1 

n  ^  ^  —  jg,  we  see  that  we  have  multiplied  — 


by  the  number  1 ,  in  the  form  f  and  f .  The  identity 
element  for  multiplication  is  1 ,  so  multiplying  §  by 
1  results  in  the  same  number.  However,  it  is  evident 
that  the  fraction  numeral,  or  the  name,  is  different. 

In  grade  4  and  in  this  resurvey,  the  technique 
shown  above  for  finding  other  names  for  a  number 
is  not  given. 


For  the  work  on  this  page,  it  is  expected  that 
pupils  will  refer  to  models  of  rectangular  and 
circular  regions  to  obtain  help  in  finding  more  than 
one  name  for  a  rational  number. 

When  rational  numbers  are  associated  with 
regions,  a  specific  procedure  is  followed:  a  unit 
region  is  identified,  and  its  measure  is  designated 
as  1 ;  the  unit  is  partitioned  into  a  number  of 
congruent  regions;  some  of  the  smaller  regions 
are  shaded,  and  a  fraction  is  used  to  name  the 
rational  number  associated  with  both  the  shaded 
and  the  unshaded  portions  of  the  unit. 


Pre-Book  Lesson 

•  Using  the  fractional-part  cutouts  for  circular 
regions,  show  on  the  flannel  board  a  model  of  \  and 
have  its  name  given.  Cover  the  \  region  by  f, 
then  §,  and  then  §.  In  each  case,  have  pupils 
express  the  relationship  that  if  the  original  regions 
are  the  same  size,  one  of  2  parts  can  be  covered  by 
two  of  4  parts,  three  of  6  parts,  or  four  of  8  parts. 

Record  on  the  board:  \  =  f  =  f  =  |- .  Ask 
pupils  to  suggest  the  next  three  fractions  and  to 
explain  their  thinking. 

Elicit  from  pupils  that  since  each  of  the  above 
fractions  names  a  number  which  can  be  represented 
by  the  same  model,  we  say  that  these  are  all 
names  for  the  same  number. 

•  Repeat  the  above  procedure  to  verify  that  y, 

§3  and  j2  are  all  names  for  the  same  number. 


Using  the  Text  Page 

•  After  the  manipulation  of  fractional-part  cut¬ 
outs  in  the  Pre-Book  Lesson  and  study  of  the  re¬ 
gions  represented  on  this  page,  pupils  will  have  a 
clear  understanding  that  a  fractional  number  has 
many  names. 

•  Ex.  7.  Have  a  pupil  demonstrate  with  paper 
cutouts  of  circular  regions  each  of  the  following: 

\  region  separated  into  2  congruent  parts 
y  of  \  unit  is  y  unit  1  =  f 
\  region  separated  into  3  congruent  parts 
y  of  y  unit  is  y  unit  1  =  f 
y  region  separated  into  4  congruent  parts 
4  of  \  unit  is  unit  1  =  f 
i  region  separated  into  3  congruent  parts 
y  of  \  unit  is  J2  unit  1  =  y§ 


Teacher’s  Preparation 

Provide  cutouts  of  circular  regions*  for  use  on 
the  flannel  board.  Provide  paper  cutouts  of 
circular  regions  which  may  be  cut  up  by  pupils. 

*See  1 ,  page  xix. 


Individualizing  Instruction 

•  Provide  individual  kits  of  paper  cutouts  for 
slower  learners  to  use  as  they  work  Ex.  9-20. 

•  Question  more  capable  pupils  to  see  whether  they 
have  discovered  a  computational  technique  for 
finding  other  names  for  any  rational  number. 
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Pupil’s  Objectives 

(a)  To  take  a  test  to  determine  the  extent  to 
which  some  basic  concepts  of  rational  numbers 
have  been  gained;  and  (b)  to  obtain  reteaching 
needed  to  clarify  concepts. 

Background 

The  technical  terminology  involved  in  review¬ 
ing  and  extending  concepts  of  rational  numbers  is 
important,  'and  teachers  should  make  every  effort 
to  use  terms  correctly.  However,  the  ideas  under¬ 
lying  terminology  are  more  important  than  the 
terminology,  per  se.  Even  at  the  grade-5  level, 
children  build  a  precise  vocabulary  slowly,  but 
there  should  be  progress  toward  the  development 
of  precision  and  clarity.  Rote  memorization  of 
definitions  and  terms  has  no  place  in  the  program. 

Some  of  the  technical  terminology  included  in 
the  text  and  suggested  for  use  in  the  Pre-Book 
Lesson  is  given  below. 

Rational  number.  The  term  rational  number  is 
used  when  referring  to  a  number  idea.  One  third, 
five  halves,  and  seven  tenths  are  ideas  which  we 
relate  to  objects,  segments,  or  sets. 

Fraction.  In  this  program,  fraction  is  used  when 
referring  to  the  symbol  or  numeral  which  names  a 
rational  number.  It  is  what  we  record. 

Unit.  In  representing  rational  numbers  by  physi¬ 
cal  models,  the  first  step  is  to  select  some  basic 
unit ;  for  example,  a  rectangular  or  circular  region, 
a  segment,  or  a  collection  of  things  (a  set). 

Partitioned  or  sectioned.  A  unit  is  partitioned  or 
sectioned  into  a  number  of  congruent  parts.  One 
or  more  of  these  parts  considered  in  relation  to  the 
unit  is  one  of  the  concepts  of  rational  numbers. 

Congruent  refers  to  regions  or  segments  which 
have  the  same  size  and  shape.  We  do  not  use  equal 
as  synonymous  with  congruent. 


Equivalent  refers  to  sets  which  have  the  same 
number  property — they  have  the  same  number  of 
elements.  If  two  sets  are  equal,  they  contain  exactly 
the  same  elements. 

Equal  is  used  when  we  express  different  names  for 
the  same  number  or  different  names  for  the  same 
set,  or  same  region. 

Using  the  Text  Page 

•  In  preparation  for  the  test,  direct  pupils  to 
write  the  numerals  1-19  in  two  columns  on  their 
papers.  Indicate  that  pupils  are  to  write  only  the 
answer  for  each  example  after  the  correct  numeral. 

•  For  Ex.  20,  suggest  that  pupils  use  rectangular 
diagrams. 

•  After  pupils  have  completed  the  test,  have 
each  question  discussed.  Let  different  pupils  ex¬ 
plain  their  thinking  for  their  answers. 

•  Evaluate  the  test  results  to  determine  which 
pupils  need  reteaching  of  particular  concepts. 

Individualizing  Instruction 

•  Slower  learners  may  need  help  in  ordering  ra¬ 
tional  numbers.  For  Ex.  13,  have  pupils  use  their 
paper  fractional-part  cutouts  for  circular  regions 
and  lay  out  the  model  for  3,  3-,  and  When  they 
agree  that  the  above  order  is  correct,  ask  where 
J2  should  be  placed.  Ask  whether  each  person 
gets  a  larger  piece  of  cake  if  he  has  1  piece  of  a  cake 
cut  into  12  pieces  of  the  same  size,  or  if  he  gets  1 
piece  of  the  same  cake  cut  into  8  pieces  of  the  same 
size. 

If  necessary,  repeat  the  above  activity  to  illus¬ 
trate  Ex.  15. 

•  More  capable  pupils  may  assist  slower  learners  in 
making  the  diagrams  for  Ex.  20. 

•  Use  Reteaching,  Set  12,  as  needed. 
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How  Well  Do  You  Remember? 


Inventory  [W] 

Ex.  1—10.  Answer  by  writing  on  your  paper  a  letter  for  one 
of  the  above  diagrams.  Each  diagram  is  sectioned,  or  partitioned, 
into  parts  of  the  same  size. 


In  which  diagram  are  these  parts  colored? 

1.  five  -g’s  b  2.  three  ^’s  c  3.  seven  tenths  e  4.  #a  5.  ^  d 
In  which  diagram  are  these  parts  white? 

6.  f  d  7.  three  y^’s  e  8.  two  fifths  c  9.  |b  10.  ^  a 
Refer  to  the  pictures  at  the  right,  and  write  a  fraction 


which  tells  what  part 

11.  of  the  cards  are  red,4yellow.f 

12.  of  the  blocks  are  red;|  yellow;!  blue.  f.  °r-j 

Ex.  13-15.  Name  the  numbers  in  order  from  least  to 
greatest. 

13-  b  b  T2,  bkHi  14. 1  i,  b  IHU  15.  f,  t3o,  I,  I  li 

16.  The  colored  part  of  diagram  F  suggests  a  rational 
number.  Write  four  fractions  to  name  this  number.  Te-i-i-i 


Ex.  17-19.  Copy  and  complete. 

2  4  V  1 


17.  J 


? 

t 


? 

12 


18.  J  = 


9 

T2 


2 

? 

re 


19.  I 


8  _  10 

9  9 

20  2*5 


20.  Draw  diagrams  to  suggest  T%;  §;  §.  answers 

Ex.  21-26.  Copy  and  complete  by  writing  >  or  <  or  = . 


;  | 

l&rr 

t 

HI 

21. 

24. 


4 

5 

75 


}>  4 

•  "  8 


}>  7  0 
100  “  100 


Reteachijig.  Set  12. 


10 


Ex.  20 


22.  f 

25.  | 


>=  ifi 

•  -  14 

5  =  10 

*  "  10 


23.  §_?<_§ 

26.  -'#.??  * 


_3 

4 


5  “ 
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*  A  number  line  provides  another  physical  model  for  the  idea  of  a  rational  number. 

Using  Segments  to  Picture  Rational  Numbers 

Resurvey;  unit  segment  [O] 

T  Line  segments  AD ,  El,  and  JP  are  represented  at  the 
left.  If  we  think  of  each  segment  as  one  unit  in  length,  we 

^ ~ - 2 - 5  say  the  measure  of  each  is  1 .  A  segment  which  has  a  measure 

E  F  G  H  1  of  1  is  called  a  unit  segment. 

■J  K  L  M  N  o  P  !•  SeSment  AD  is  shown  partitioned  into  how  many 

congruent  segments? 3  If  we  use  the  label  J  for  point  B, 
what  number  do  we  associate  with  point  C if  point  A?  j 

2.  Segment  El  is  shown  partitioned  into  how  many  congruent 

segments?4  Give  the  numbers  we  associate  with  the  labeled  points 
in  El.  4 

3.  For  segment  JP,  give  the  numbers  associated  with  the 
labeled  points,  j.-f-.  k.l  l.|;  m,|:  n.|;  o,|;  p.£ 

4.  Think  of  AD  as  a  unit  segment.  Is  J  the  measure  of  AB?ves 
Give  the  measure  of  AC  ^  AD'S  Now  think  of  AB  as  1  unit  in 

_ _ _ Yes 

length.  Is  2  the  measure  of  y4C?AWhat  is  the  measure  of  AD} 3 

5.  Think  of  El  as  a  unit  segment.  Give  the  measure  of  EF;k 
EHi  Now  think  of  EF  as  1  unit  in  length.  What  is  the  measure 
of  EG}*  £7?4 

The  measure  of  a  line  segment  depends  upon  the  unit  with 
which  it  is  compared. 


_  _  [w] 

Ex.  6-15.  WX  and  YZ  are  unit  segments.  Write  the 

fraction  which  tells  the  measure  of  the  following: 

6.  WMt  7.  MOt  8.  WDi  9.  YSts  10.  SZts 

W  MNP  x  11.  WNT  12.  OX  i  13.  YR  14.  YTto  15.  RZts 

y  r  ST  z  16.  Now  think  of  WM  as  one  unit  in  length.  What  is 
. .  the  measure  of  WOh  WX}*  WN}  3 

17.  Think  of  YS  as  one  unit  in  length.  What  is  the 
measure  of  YRTj  YTii  YZ}  2 
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Pupil’s  Objectives 

(a)  To  understand  how  line  segments  may  be 
used  to  represent  rational  numbers;  and  (b)  to 
review  the  idea  that  the  measure  of  a  line  segment 
depends  upon  the  unit  with  which  it  is  compared. 

Background 

In  the  unit  on  measurement  of  segments  on 
pages  92-95,  pupils  learned  that  with  a  ruler 
scaled  only  in  inches  we  can  measure  only  to  the 
nearest  inch.  To  make  more  precise  measure¬ 
ments,  we  often  need  to  use  rulers  scaled  in  ^  in., 
i  in.,  and  so  on.  Thus,  a  number  line  provides 
another  physical  model  for  the  idea  of  a  rational 
number. 

The  approach  follows  the  same  pattern  as  in 
using  regions  as  models  of  rational  numbers.  First 
a  unit  segment  is  designated.  It  is  partitioned  into 
a  number  of  congruent  segments  dependent  upon 
the  number  for  which  we  seek  a  model.  A  rational 
number  is  associated  with  the  measure  of  the  length 
of  portions  of  the  segment. 

Pre-Book  Lesson 

•  Cut  a  strip  of  narrow  white  ribbon  or  tape  32 
inches  long.  Do  not  indicate  its  length  to  the 
pupils,  but  tell  them  that  it  represents  a  unit 
segment.  Ask  whether  the  number  1  is  the  measure 
of  the  unit  segment.  [Yes] 

Ask  a  pupil  to  fold  the  ribbon  into  two  pieces 
each  the  same  length  and  to  use  a  crayon  to  mark 
the  place  halfway  between  the  two  ends.  Have 
another  pupil  fold  the  ribbon  into  four  pieces  each 
the  same  length  and  mark  the  places  indicated  by 
the  folds. 

Again  have  the  ribbon  folded  and  marked  into 
eight  pieces  each  the  same  length  by  folding  each 
fourth  into  two  pieces  each  the  same  length. 

Now  represent  on  the  board  a  segment  32  inches 
long.  Match  the  folded  ribbon  with  the  segment 
and  use  the  marks  on  the  ribbon  to  partition  the 
unit  segment  into  eight  congruent  segments. 


Elicit  from  pupils  that  we  may  use  the  labels  §, 
h  f,  •  ••,  I  for  the  points  shown.  Show  these  labels 
in  the  correct  sequence. 

Now  represent  segments  a,  b,  c,  d ,  e,  and  /  in  the 
position  indicated  with  relation  to  the  unit  segment 
as  shown  below.  Have  pupils  tell  the  measure  of 
each  segment. 

a  d 

• - - - •  • - « 

b  e 

•- - •  • - • 

• - ■ - ■ - ■ - • - • - • - • - m 

0  12345628 

888888888 


Using  the  Text  Page 

•  The  oral  work  is  similar  to  that  in  the  Pre-Book 
Lesson  except  that  a  somewhat  different  method 
of  representing  the  segment  under  consideration  is 
used. 

•  Ex.  1—3.  Have  AD,  El,  and  JP  represented  on 
the  board,  making  each  segment  32  inches  long. 
Assist  pupils  to  partition  each  segment  into  the 
number  of  congruent  segments  required.  Label 
each  point  on  each  segment  to  show  the  number 
which  we  may  associate  with  it. 

•  Ex.  4-5.  If  necessary,  represent  number  lines 
on  the  board  and  use  only  whole-number  labels. 

Individualizing  Instruction 

•  For  slower  learners,  represent  the  segments  named 
in  Ex.  6-15  on  the  board,  using  the  technique 
discussed  and  illustrated  in  the  Pre-Book  Lesson. 

•  For  more  capable  pupils,  assign  the  following 
to  be  worked,  if  possible,  without  reference  to  visual 
representation  of  segments. 

Name  the  rational  number  which  would  be 
represented  by  a  line  segment  with  end  points 

a.  to  a n d  To  b.  T2  and  T2  c.  y  and  y 
d.  f  and  f  e.  §  and  f  f.  f  and  f 
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Pupil’s  Objectives 

(a)  To  understand  how  a  unit  segment  may  be 
partitioned  into  smaller  congruent  segments  and 
may  be  used  to  find  different  names  for  a  rational 
number;  and  (b)  to  learn  that  the  whole  numbers, 
0  and  1,  may  be  expressed  as  rational  numbers  in 

the  form  7  where  a  is  a  whole  number  and  b  is  a 
b 

counting  number. 


Background 


The  non-negative  rational  numbers  which  are 
defined  as  rational  numbers  equal  to  or  greater 
than  0  constitute  a  subset  of  the  set  of  rational 
numbers.  Since  all  whole  numbers  including  0 

may  be  expressed  in  the  form  where  a  represents 


a  whole  number  and  b  represents  a  counting 
number,  we  see  that  all  counting  numbers  and 
zero  may  also  be  classified  as  rational  numbers. 

For  this  page,  it  is  important  for  pupils  to 
recognize  that  the  whole  number  zero  may  be 
represented  by  a  fraction  which  has  the  numeral  0 
above  the  fraction  bar  and  the  numeral  for  any 
counting  number  below  the  fraction  bar:  0  =  ■§  =  § 


Teacher’s  Preparation 

Provide  a  strip  of  white  or  pastel  colored  ribbon 
or  tape  which  can  be  folded  to  show  fractional  parts 
of  a  unit,  and  a  crayon  or  red  dot  stickers. 

Pre-Book  Lesson 

•  Use  a  strip  of  ribbon  or  tape  36  inches  long  to 
represent  a  unit  segment.  Indicate  that  its  measure 
is  1.  On  the  board;  represent  a  segment  the  same 
length  as  the  tape. 

Ask  a  pupil  to  fold  the  tape  into  three  pieces  the 
same  length.  If  necessary,  suggest  that  he  use  a 
foot  ruler  to  get  each  of  the  pieces  the  same  length. 
Mark  each  fold  with  a  crayon.  Use  the  marks  on 
the  tape  and  partition  the  segments  shown  on  the 
board  into  three  congruent  segments. 


Ask  pupils  what  labels  should  be  used  for  the 
points  which  partition  the  unit  segment  into  three 
congruent  parts.  If  pupils  give  you  the  labels  y  and 
§ ,  give  them  §  for  one  end  point  and  §  for  the  other 
end  point.  Insert  these  labels  correctly  on  the 
segment  represented  on  the  board. 

Repeat  this  procedure  of  folding  the  tape  and 
labeling  the  points  from  f  through  f  and  from  y% 
through  yf . 

Provide  practice  in  counting  by  yg-’s,  having 
pupils  label  the  points  on  the  segment  as  they 
name  each  number.  They  may  count  thus:  y%,  yj, 
T2  or  h  A,  A  or  |  or  y,  and  so  on. 

Ask  pupils  to  give  three  different  names  for 
the  whole  number  0,  and  for  the  whole  number  1 . 
Ask  for  two  other  names  for  y  and  for  f . 

•  Show  on  the  board  the  following  and  ask  pupils 
to  give  the  fractions  which  name  (a)  the  number 
0,  and  (b)  the  number  1. 

S.  G.  .0  .9  5.  .0  JJ)  jl  0  _5_  1 2 
8  7  5  9  5  6  10  1  1  12  12 


Using  the  Text  Page 

•  Ex.  1.  Ask  pupils  to  imagine  that  the  points 
which  partition  AB  into  congruent  segments  were 
determined  by  the  procedure  used  in  the  Pre-Book 
Lesson  for  partitioning  a  unit  segment  into  12 
congruent  segments.  Have  pupils  count  by  ^’s 
from  §  through  f,  referring  to  the  points  located 
by  each  number  they  name. 


Individualizing  Instruction 

•  For  slower  learners ,  work  on  the  board  in  parti¬ 
tioning  a  model  of  a  segment  into  halves,  fifths, 
and  tenths.  Use  the  technique  described  in  the 
Pre-Book  Lesson. 

•  For  all  pupils ,  emphasize  the  idea  that  the 
length  of  the  model  chosen  for  the  unit  segment 
is  arbitrary.  Have  pupils  demonstrate  on  the  board 
the  location  of  fifths,  tenths,  and  twentieths,  using 
unit  segments  measuring  20  inches  and  40  inches. 

•  Assign  Extra  Examples,  Set  52,  and  Extra 
Activities,  Set  135,  as  needed  for  all  pupils. 
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Emphasize  that  for  any  designated  point  on  a  number  line,  there  is  only  one  rational  num¬ 
ber  which  is  associated  with  the  point. 

Different  Names  for  the  Same  Point 


Extension  [O] 

*1.  Line  segment  AB  is  a  unit  segment. 
Can  we  express  the  measure  of  AB  as  f  ? 
Why  is  it  also  f  ?  A§?  AAre  the  fractions  f 
f,  and  §  names  for  the  number  1  ? 


A 


85 


Yes 


2.  For  AB ,  what  other  fractions  are  also 
used  label  the  point  now  labeled 
f  jName  some  other  fractions  that 

could  be  used  to  label  these  points  .  An 


swers 
will  vary. 


3.  Segment  AB  is  shown  partitioned  into 

eighths.  If  AB  were  partitioned  into  six¬ 
teenths,  what  other  fractions  could  be2uped 
to  name  the  point  labeled  -^?  i 

4  2  1  6*3.  16  8  16  A 1  6  8 

8804-3  0:)  1 12  S’ 41  4  2  116^  8  4  2 
1  6  ’  A1  6  '  8  1  6  *  A  1  6  •  8  1  6  •  8-4-2 

4.  Use  the  diagrams  of  segment  AB, 
and  complete  each  of  Ex.  a-i. 


o_ 

5 

X 

10 


10 


5 

2_ 

10 


3_ 

10 


2_ 

5 

A 

10 


x 

10 


3 

5 

6_ 

10 


7_ 

10 


4 

5 

_8_ 

10 


9_ 

10 


0 

2 

0 

3 

0 

6 


a. 

1  _ 

2  ~ 

? 

t 

d. 

1  _ 

2 

? 

TO 

g* 

3 

5 

b. 

1  _ 
3 

2 

? 

t 

e. 

1  _ 
5  — 

? 

10 

h. 

1 

2 

4 

c. 

:i  .... 
3  — 

•? 

t 

f. 

2  _ 
5  — 

4 

i. 

3 

4 

?10 


1 

3 

2 

6 


2 

3 

4 
6 


5 

6 


l 

4 

6 

? 


| 

6 


10 


1  0 


[W] 


5.  On  your  paper  represent  a  unit  segment.  Partition  it  into 
20  congruent  segments.  Label  the  points  with  fractions  to  show 
tenths,  fifths,  and  halves.  See  below. 


Ex.  6-9.  Copy  and  complete.  Use  your  drawing  to  help  you. 

5  10  2  4 

6  1  —  7  JL  —  ft  2.  —  4  —  8  Q  3  _  6  _  12 

u*  2  —  10  ~  20  **  5  ~  10  —  20  5  ~  ^  ~  T  k  ~  v - — 


5  10  2 
1  _ _ _  __  _  _ 

?  ?  --■■£)  ?  ? 

10  20  10  20 

Ex.  10-16.  Write  at  least  two  other  fractions  which  name  the 


same  rational  number.  Answers  will  vary.  Sample  answers: 

10  H3-11  1-12-12  510  1510  714  2114  4  8  121C  7_ii  21  1  5  io  15 
AU*  36-9  A1*  5 10  ’  15 A^*  6l2-18AO*  8To'24L^'  5io- TsAD*  T020'30AO*  7T4-2T 


4  Extra  Examples.  Set  52. 


Extra  Activity.  Set  135. 


Ex.  5 


0 

10 

0_ 

5 

0^ 

2 


_1_ 

10 


_2 

10 

5 


_3 

10 


_4 

10 

2 

5 


_5 

10 


_6 

10 

_3 

5 


_7 

10 


_8 

10 

4 

5 


10 


12 

10 

5 

5 

2 

2 
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B 


0 

1 

2 

Yes  j 

2 

2 

0 

1 

2 

3 

4 

4 

4 

4 

4 

4 

0 

2 

4 

6 

8 

8 

8 

8 

8 

8 

6 

i 

2 

2 

2 

2 

5 

5 

10 

10 


2 

2 

3 

3 

6 

6 


*  Remind  pupils  that  whole  numbers  are  also  rational  numbers  which  may  be  named  by  an 
unlimited  number  of  different  fractions. 

*  Ways  to  Rename  Rational  Numbers 

Using  the  identity  element  for  multiplication  [  O] 

1.  Boxes  A  and  B  show  two  diagrams  the 
same  size.  Diagram  A  is  partitioned  into  3 
parts  of  the  same  size.  Diagram  B  is  parti¬ 
tioned  into  12  parts  of  the  same  size. 

a.  Diagram  B  has  how  many  times  as 
many  parts  as  diagram  A?  4 

b.  How  many  twelfths  of  diagram  B  are 
the  same  size  as  ^  of  diagram  A?  $  = 

2.  Box  C.  To  rename  a  number  named 
by  a  fraction,  we  multiply  both  the  numera¬ 
tor  and  the  denominator  by  the  same 
counting  number.  By  what  number  did  we 
multiply  to  get  4 

3.  Box  D.  By  what  number  did  we 
divide  both  the  numerator  and  the  denom¬ 


r 

^  4  X  1  _  4 

4X3  —  12 

D  4-5-4  1 

12-5-4  3 

F 

L  3X3  9 

3X4  "  12 

F 

9-5-3  _  3 

12-5-3  4 

G  1  2  3  4  _  5  _  7 

3  6  9  12  15  21 

inator  to  obtain  4 


4.  Box  E.  We  found  by  multiplying  both  the  numerator 
and  the  denominator  by  what  number? 3 

5.  Explain  the  work  shown  in  box  F.-^-Was  found  by  dividing  both 

numerator  and  denominator  by  3. 

6.  On  the  board,  draw  iwo.  diagrams  to  show  that  the  fractions 
|  and  t92  both  name  the  same  number.  bd§§ 

A  FI 

7.  Box  G.  By  what  number  were  both  the  numerator  and  the 

denominator  of  ^  multiplied  to  obtain  T%?4  |  ?3  ^y?7 

8.  On  the  board,  copy  the  wo^ifi  box „Gj|arui  write  three 
other  fractions  which  name  the  same  number.A  How  many  differ¬ 
ent  fractions  are  there  for  the  number  More  than  we  can  count 


9.  Find  three  fractions  which  name  the  same  number  as  J§  by 
dividing  both  the  numerator  and  the  denominator  by  the  same 

Division  by  zero  is  not  possible. 

number. v  Why  would  you  not  divide  by  zero?A  by  1  ?  If  you  divide  by 

Sample  answers:  one,  you  always  end  up  with  the  number  you  started  with. 

12  3  J6 
16'4'8 


108 


Teaching  Pages  108  and  109 


Pupil’s  Objectives 

(a)  To  learn  a  computation  technique  for  re¬ 
naming  rational  numbers;  and  (b)  to  gain  practice 
in  renaming  rational  numbers  without  referring  to 
regions  or  segments  which  are  partitioned  into 
congruent  parts. 


Background 

Throughout  pages  102-107,  pupils  have  used  two 
approaches  to  the  development  of  concepts  or 
rational  numbers:  regions  and  segments  have  been 
partitioned  into  congruent  parts  and  used  to  sug¬ 
gest  rational  numbers.  Recall  that  rational  numbers 
are  abstractions  or  ideas. 

The  construction  and  study  of  these  models  may 
have  led  to  the  discovery  on  the  part  of  pupils  of 
the  following  generalization  which  is  stated  for  the 
first  time  on  page  108. 

To  rename  a  number  named  by  a  fraction,  we  may 
multiply  both  numerator  and  denominator  by  the  same 
counting  number. 


5  _  3_X_5  _  15  3  6  X  3  18 

8  _  3  X  8  —  24  4  _  6  X  4  ~  24 


Intuitively  pupils  have  used  the  above  idea  as 
they  wrote  sets  of  fractions  to  name  a  given  rational 
number,  as  indicated  below  for  sets  A,  B,  and  C. 


ri  2.  3.  4  \ 

\2j  4)  6;  8>  •  ■  •/ 
fl  2.  3.  _4_  \ 

13)  6)  9)  12)  •  •  •/ 

/i  _2_  _3_  _4_  \ 

15)  10)  15)  20)  •  •  •/ 


On  pages  108-109,  pupils  should  understand 
that  different  names  for  a  rational  number  named 
by  a  fraction  may  be  obtained  by  successively 
multiplying  both  numerator  and  denominator  by 
two,  then  by  three,  then  by  four,  and  so  on. 


2  _  2  X  2  4 

3 “2  X  3 “6 

2  _  3  X  2  _  (S 

3  3  X  3  ~9 

2  4X2  8 

3  ~4  X  3  “  12 


Thus,  the  three  dots  in  each  set  above  indicates 
that  the  set  has  an  unlimited  number  of  members. 


For  sets  of  fraction,  as  illustrated  in  sets  A-C, 
each  fraction  in  a  set  names  the  same  number. 
If  a  point  on  a  number  line  is  used  to  represent 
the  number,  then  the  same  point  might  be  desig¬ 
nated  by  any  one  of  the  fractions  in  the  set. 

To  rename  a  number  named  by  a  fraction  we  may  divide 
both  the  numerator  and  the  denominator  by  any  common 
factor  greater  than  7. 

15  _  15  -4-  5  3  12  12-4-3  4 

20  20  -f-  5  —  4  15  —  15  4-  3  ~  5 

On  pages  108-109,  pupils  may  realize  that  the 
renaming  by  multiplying  both  the  numerator  and 
the  denominator  of  the  fraction  by  the  same  count¬ 
ing  number  utilizes  the  identity  element  for  multi¬ 
plication,  since  ■§,  §,  5,  f-,  and  so  on  are  names  for 
the  number  1.  However,  the  discussion  of  this 
idea  is  not  included  in  the  text  at  this  time  since 
pupils  have  not  yet  studied  multiplication  with 
fractions. 


Pre-Book  Lesson 

•  Use  your  fractional-part  cutouts  for  circular 
regions.  * 

Display  on  the  flannel  board  a  model  for  §  of 
a  unit  region.  Ask  a  pupil  to  show  how  many 
eighths  will  cover  the  f  of  a  region. 

Ask  how  many  times  as  many  eighths  as  halves 
are  in  a  unit  region.  Write  on  the  board: 

2  ?  X  2  8  wu  -i  • 

2  —  p  x  9  =  g  •  W  hen  a  pupil  gives  the  answer 

four,  erase  the  question  marks  and  complete  the 
above  record  using  colored  chalk  to  record  % . 

Repeat  the  above  steps,  displaying  parts  to  show 
that  there  are  three  times  as  many  sixths  as  halves 

2  3X2  6 

in  a  unit  region.  Write:  -  =  —  “  =  Record 

Z  3X2  6 

§  in  color. 

Ask  how  many  times  as  many  tenths  as  halves  are 

2  5X2  10 

in  a  unit  region.  Write:  -  =  —  -  =  — .  Record 

2  3X2  10 

§  in  color. 


"See  1 ,  page  xix. 


Teacher’s  Pagel08 


Following  these  demonstrations,  elicit  from  pupils 
such  statements  as  the  following: 

“In  a  given  unit  region,  there  are  four  times  as 
many  eighths  as  halves,  but  each  eighth  is  only  one 
fourth  as  large  as  one  half.” 

“There  are  three  times  as  many  sixths  as  halves 
in  a  unit  region,  but  each  sixth  is  only  one  third  as 
large  as  one  half.” 

•  Show  on  the  board  Ex.  a-e  and  ask  pupils  to 
tell  you  how  to  complete  each  one.  Permit  pupils 
to  use  fractional-part  cutouts  if  they  need  to.  Use 
color  to  record  the  numerals  which  are  missing. 


by  a  fraction.  Remind  pupils  that  0  can  never  be 
the  denominator  for  a  fraction. 

•  Ex.  6.  Direct  pupils  to  verify  that  f  and 
name  the  same  number  by  using  regions  and  also  by 
using  a  number-line  picture. 

•  Ex.  8.  Review  the  symbolism  for  sets.  Show 
on  the  board  each  of  the  following  and  ask  pupils 
to  tell  how  each  fraction  was  obtained  from  the 
first  fraction.  Have  pupils  write  three  more  frac¬ 
tions  which  would  belong  to  each  set. 


A  —  fi  2  _3_  4  \ 

A  —  \4>  8)  12)  1  6/ 

C  ■ 


/2  ±  6.  JL.X 
13)  6)  9)  12/ 


D _  fl  _2_  _3_  _4_\ 

&  —  15)  10)  15)  20/ 
r>  _  /5  ill  15  2.0 1 

V  —  16)  12)  18)  24/ 


1  ?  X  1  _  4 

a'4"?X4  16 

1  ?  X  1  _  3 

b'  2  ?  X  2  6 

1  ?  X  1  _  4 

C’  3  ~~  ?  X  3  12 


3  _?  X  3  _  6 
d'4"?X4  8 

5  ?  X  5  _  15 

e'6~?X6  18 


Ask  pupils  to  express  in  their  own  words  the 
computational  procedure  for  renaming  a  number 
named  by  a  fraction.  Leave  the  work  for  Ex.  a-e 
above  on  the  board. 


Using  the  Text  Pages 

•  Ex.  1 .  Demonstrate  that  %  =  T2  by  using 
fractional-part  cutouts  if  necessary. 

•  Ex.  2.  Relate  the  generalization  stated  here 
for  the  first  time  to  the  illustrative  examples  worked 
on  the  board  (Pre-Book  Lesson,  Ex.  a-e). 

•  Ex.  3.  For  each  of  Ex.  a-e  on  the  board, 
reverse  the  example  thus: 

_4  _  4  -r  4  1 

a'  16  “16  -h4  “4 

3  3  -3-  3  _  1 

b‘  6"  6 -*-3  2 

4  4  -T  4  1 

C‘  12  ~  12  -3-  4  “  3 

As  the  above  work  is  recorded  on  the  board  in  a 
column  next  to  Ex.  a-e,  show  the  f,  §,  and  so  on 
in  color. 

Ask  pupils  why  we  do  not  multiply  or  divide 
both  numerator  and  denominator  by  1  or  by  0  as 
we  work  to  find  other  names  for  a  number  named 


6  _  6  -s-  2  _  3 
d‘  8“  8  -h  2  ~  4 
L5  _  15-=-3  =  5 
C'  18  ~  18  h-  3  “  6 


Have  pupils  express  in  their  own  words  the 
generalization  that  different  names  for  a  rational 
number  named  by  a  fraction  may  be  found  by 
successively  multiplying  both  the  numerator  and 
denominator  by  two,  then  by  three,  then  by  four, 
and  so  on. 

•  Ex.  9.  Write  ff  on  the  board  and  ask  pupils 
to  tell  you  how  to  express  the  fraction  with  numera¬ 
tor  and  denominator  in  factored  form,  thus: 


1 


36 

48 

36 

48 


4X9 
4  X  12 
36-h4 


48 


4 

36 

48 

36 

48 


1 

_9 
12 
12  X  3 
=  12  X  4 
36  -s-  12 
=  48  -3-  12 


36  _  3  X  12 
48  _  3  X  16 
36  36  -3-3 

48  “  48  -s-  3 


3 

4 


12 

16 


Individualizing  Instruction 

•  For  all  pupils,  use  Ex.  20-25  as  oral  work  before 
assigning  the  examples  as  written  work.  For  each 
one,  have  pupils  tell  whether  the  numerator  and 
denominator  of  the  original  fraction  will  be  multi¬ 
plied  by  a  number  or  divided  by  a  number.  Then 
have  the  pupil  explain  how  to  determine  what  the 
number  will  be. 

•  To  graph  the  idea  inherent  in  Ex.  8  in  the 
test,  slower  learners  may  need  to  complete  exercises 
f°r  2j  i)  §,  and  f  as  illustrated  below  for 


2  X  1 

2 

1 

4  X  1 

4 

2X3 

6 

3 

4X3 

12 

3  X  1 

3 

1 

5  X  1 

5 

3X3 

9 

3 

5X3 

15 
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**t  could  be  pointed  out  to  more  capable  pupils  that  multiplying  the  numerator  and 
denominator  of  a  fraction  by  the  same  counting  numbers  is  using  the  identity 
element  for  multiplication. 


10.  Does  the  number-line  picture  at  the  right 
show  that  the  fractions  ff  and  f  name  the  same 
number?  Yes 

11.  By  what  number  can  you  divide  both  the 
numerator  and  the  denominator  of  |§  to  obtain 
§?  Is  {-5  T  f  =  f  a  true  sentence?  Yes 

Y 

12.  Do  and  J  name  the  same  number?  /By 
what  number  can  you  divide  both  the  numerator 
and  the  denominator  of  to  obtain  §.  2 


. . — ►  >  • — »-> 

0123 

3333 

A  A  10  15 

15  15  15  15 


. . . 

0  2  4  6  8 

8  8  8  8  8 

ilii|10121416 
16  16  16  16  16  16  16  16  16 


13.  At  the  board,  divide  both  the  numerator  and  the  denomi¬ 
nator  of 

a*  T%  by  8.  —  b.  ^  by  3.  .2.  c.  by  2.  ±  d.  ^  by  3.  3. 

14.  On  the  board,  draw  diagrams  for  each  of  Ex.  13a-d  to 
show  that  both  fractions  name  the  same  number. 


*  15.  Box  H.  To  rename  f  with  a  fraction  showing  a  de¬ 
nominator  16  think.  The  denominator  8  must  he  multiplied 
hy  what  number  to  get  the  denominator  16? 2  Then  multiply 
the  numerator  of  f  by  the  same  number. 

16.  Box  I.  To  rename  ff  with  a  fraction  showing  a 
denominator  5  think,  The  denominator  15  must  he  divided  hy 
what  factor  to  get  the  denominator  5?  3  Then  divide  the  numer¬ 
ator  of  If  by  the  same  number.  Why?  Dividing  both  the  numerator  and 


H 

5  _  ? 

8  16 

2X5 

1  0 

2X8 

1  6 

I 

12  _  ? 
15  “  5 

12  +  3  . 

4 

15  +  3 

5 

the  denominator  by  the  same  number  does  not  change  the  number  named  by  the  fraction. 

[W] 


Ex.  17-19.  Find  the  number  for  n. 


17  5X3 

*  5X7 


15 

n  35 


18. 


9  4-  9  _ 
3  6  +  9 


19. 


5X3 

5X4 


n 


20 


Ex.  20-31.  Copy  and  complete.  Work  as  in  boxes  H  and  I. 


20.  |  = 

,21 
~  24 

23. 

24  _  8 

30  ?10 

26. 

2  _  ?3  0 

3  ~  45 

29. 

36  _  ? 4 
45  ~  5 

21.  a 

_  1  5 
?  36 

24. 

1  8  _  ?2 

27  ~  3 

27. 

3  0  _  ?3 

40  ~  4 

30. 

2  _  ?10 

3  ~  T5 

22.  M 

?  40 

25. 

50  _  ?5 

28. 

250  _  ?1 

31. 

7  ?35 

100 

60  6 

1,000  4 

T2  —  6  (T 

♦  Extra  Examples.  Sets  53-54.  #  Extra  Activity.  Set  136. 
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work  is 

involved. 

> 

00 

B  15 

9 

16 

10 

17 

11 

18 

12 

19 

14 

21 

13 

18 

12 


6 


*  Jo  rename  with  a  fraction  in  simplest  form,  you  may  repeatedly  divide  the  numerator 
and  denominator  by  a  common  factor,  but  if  the  greatest  common  factor  is  used,  less 

Finding  the  Simplest  Form 

Divisible;  simplest  form  [O] 

1.  Which  numbers  named  in  box  A  are  a  product  of  2  and 
another  whole  number^  We  say  these  numbers  are  divisible  by 
2  or  that  2  is  a  factor.  Are  all  even  numbers  divisible  by  2?v 

2.  Which  numbers  named  m  box  B  are  a  product  of  3 

and  another  whole  number  ?A'These  numbers  are  divisible  by 
_?  A  Numbers  divisible  by  3  may  also  be  called  multiples  of  3. 
List  five  other  multiples  of  3.  30*  33^36 

3.  Box  C.  The  number  j§  can  be  first  renamed  f  by  dividing 
both  the  numerator  and  the  denominator  by  _?2_;  then  it  can 
be  renamed  §  by  dividing  6  and  9  by  _?3. 

4.  Is  there  a  number  other  than  1  that  is  a  factor  of  both 
the  numerator  and  the  denominator  of  §?NoWe  say  that  §  is  a 
fraction  in  simplest  form. 

A  fraction  for  a  rational  number  is  in  simplest  form  when 
that  fraction  shows  a  numerator  and  a  denominator  which 
have  no  common  factor  greater  than  1. 

*  5.  Box  D.  The  simplest  form  for  j§  has  been  found  a  shorter 
way.  We  used  as  a  factor  the  greatest  number  by  which  both 
12  and  18  are  divisible.  What  is  that  number? 6 

6.  Box  E.  Are  both  the  numerator  and  the  denominator  of 

It  is  the  greatest  common  factor  tor  z4  and  oz. 

I#  divisible  by  2>vby  4?^by  8>vWhy  did  we  use  8  as  a  factor? a 

J  Yes  J  Yes  Yes 

Is  the  fraction  f  in  simplest  form?  Yes 

7.  At  the  board,  find  a  fraction  in  simplest  form  for  each. 

q  2  1 7  7  -j  4.  JL.  4 :  -2-  4  — 

b.  dA  5  C.  Q  8  d.  5  5  e.  g  3  b  ^  2 


18 

-  2  " 

“  9 

6  + 

3 

2 

9 

3 

3 

D 

1  2 

-s-  6  

2 

18 

H-  6  ■ 

-  3 

E 

24 

? 

32 

9 

24 

4-  8  . 

3 

32 

4-  8  ■ 

~  4 

„  8  -!■ 
a*  T2  3 


Ex.  8-19.  Find  a  fraction  in  simplest  form  as  in  box  E. 

7  13. 

19. 


Q  6 
T5 


2 

T 


9  3 


9. 

15. 


16  2_ 
24  3 


10.  iff  11. 


8 

18 


4 

T 


LO  35  2- 

45  9 


Ji-f 
16  4 


16. 


13  -I 
39  3 


14.  Y2  4 
4  Extra  Examples.  Sets  55-56 


17  20  1 

A  4  *  24  6 


18. 


75  1 
100  4 


[W] 


14-f 

2T3 

4811 

T002S 


Extra  Activity.  Set  137. 
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Pupil’s  Objectives 

(a)  To  learn  the  meaning  of  the  term  simplest 
form-,  and  (b)  to  learn  a  computational  technique 
for  naming  a  rational  number  by  a  fraction  in 
simplest  form. 

Background 


Pupils  have  learned  that  a  rational  number  may 
have  an  unlimited  number  of  different  names.  They 
have  had  practice  in  finding  different  names  for  a 
rational  number  named  by  a  fraction  by  multiply¬ 
ing  the  numerator  and  the  denominator  by  the  same 
counting  number  greater  than  l,  and  by  dividing  the 
numerator  and  the  denominator  by  the  same  count¬ 
ing  number  greater  than  7. 

Intuitively,  pupils  may  have  realized  that  one 
fraction  name  for  each  rational  number  was  simpler 
than  the  others.  A  fraction  for  a  rational  number 
is  in  simplest  form  when  that  fraction  shows  a 
numerator  and  a  denominator  which  have  no 
common  factor  greater  than  1 . 

The  fraction  is  not  in  simplest  form  because 
5  is  a  factor  of  both  the  numerator  and  the  de- 
10  5x2  2 

nominator.  —  -  =  -  Thus,  we  can  find 


another  name  by  dividing  the  numerator  and 

IQ  |Q  _i_  5  2 

denominator  by  5.  —  =  ~5  g  =  -  Since  for  § 
there  is  no  common  factor  of  the  numerator  and 


denominator  greater  than  1,  we  call  §  a  fraction  in 
simplest  form. 

A  —  /!!  2,0  2  4  2_8  -i 

^  —  1205  255  305  355--'/ 

If  we  have  given  set  A,  we  can  find  a  fraction 
in  simplest  form  from  any  fraction  in  the  set  by 
dividing  both  the  numerator  and  the  denominator 
named  by  their  greatest  common  factor. 

If  we  select  we  see  that  24  and  30  have  the 
common  factors  2,  3,  and  6.  The  greatest  common 

■  ‘  S-634 


It  will  be  noted  that  in  some  programs  the  idea 
of  finding  a  fraction  in  simplest  form  to  name  a 
rational  number  is  called  “reducing  a  fraction.” 
We  have  preferred  to  avoid  this  expression  since  it 
is  really  just  a  renaming  process. 


The  fractions  with  which  pupils  work  in  this 
chapter  are  such  that  they  can  be  expressed  in 
simplest  form  by  using  facts  in  the  multiplication 
tables.  However,  a  definite  procedure  for  finding 
the  greatest  common  factor  of  the  numerator  and 
denominator  is  outlined  in  the  Pre-Book  Lesson. 

Pre-Book  Lesson 

Ask  pupils  to  think  of  all  the  factors  of  24,  as 
shown  in  set  A  below.  Next,  think  of  all  the  factors 
of  30  as  shown  in  set  B.  Locate  the  greatest  common 
factor  of  the  two  sets,  which  is  6. 

A={  1,  2,  3,  4, @8,  12,  24} 

B={  1,  2,  3,  5,©  10,  15,  36} 

Ask  pupils  to  rename  by  dividing  both 

numerator  and  denominator  by  the  greatest  factor 

24  24  —  6  4 

common  to  24  and  30.  —  = - 1 —  =  - 

30  30  -J-  6  5 

Repeat  the  above  steps  to  find  the  greatest 
factor  common  to  the  numerator  and  denominator 
of  each  of  the  following: 

Have  pupils  divide  numerator  and  denominator 
of  each  fraction  by  their  greatest  common  factor. 

Using  the  Text  Page 

After  covering  Ex.  1-5  of  the  text,  refer  to  the 
work  on  the  board  for  the  Pre-Book  Lesson. 

Ask  pupils  why  each  of  f,  f ,  §,  and  f  is  a  fraction 
in  simplest  form.  Have  pupils  express  in  their  own 
words  the  way  each  simplest  form  was  obtained. 

Individualizing  Instruction 

•  For  slower  learners,  provide  additional  practice 
in  finding  simplest  forms.  Do  not  expect  pupils  to 
always  divide  by  the  greatest  common  factor. 

•  For  more  capable  pupils,  develop  the  following 
technique  for  finding  the  simplest  form  for  a 
fraction. 

For  f§,  first  factor  numerator  and  denominator 

completely.  —  3  x  5  =  ~  The  common 

factors  in  the  numerator  and  the  denominator  are 
now  evident. 
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Pupil’s  Objectives 

(a)  To  understand  how  models  of  regions  and 
line  segments  may  be  used  to  suggest  the  addition 
and  subtraction  of  rational  numbers;  and  (b)  to 
learn  a  computational  procedure  for  adding  and 
subtracting  rational  numbers  named  by  fractions 
with  a  common  denominator. 


Background 

The  addition  and  subtraction  of  rational  numbers 
named  by  fractions  with  a  common  denominator 
may  be  illustrated  by  using  models  of  regions  or 
segments.  Both  are  included  on  the  text  page. 

The  computational  procedures  for  these  oper¬ 
ations  with  rational  numbers  are  actually  oper¬ 
ations  on  whole  numbers. 

For  |  + 1,  we  add  the  whole  numbers  3  and  2, 
which  are  the  numerators  of  the  fractions.  This 
sum  is  shown  over  8,  the  common  denominator  of 
the  fractions. 


3  i  2 

"  =  8  +  8 
3  +  2 


5 

8 


15 

~  16  16 
15-7 
“  16 


8  1 

16’ °r  2 


For  f|  —  T6)  we  subtract  the  whole  number  7 
from  the  whole  number  15  and  show  the  result 
over  the  common  denominator. 

In  general,  if  a  and  b  are  whole  numbers,  and  c 

,  a  ,  b  a  +  b 

is  a  counting  number,  we  see  that  -  -+-  ~  — 


For  subtraction, 


a 

c 


if  b  is  equal  to 


or  less  than  a. 


Pre-Book  Lesson 

•  Use  fractional-part  cutouts*  for  circular 
regions.  On  the  flannel  board,  display  a  unit 
region  of  one  color  partitioned  into  ninths  and 

*See  1 ,  page  xix. 


the  same  size  region  in  another  color,  also  par¬ 
titioned  into  ninths. 

Join  on  the  flannel  board  f  (red)  and  f  (blue). 
Ask  what  part  of  a  unit  region  is  shown  by  the 
union  of  f  and  f . 

Ask  a  pupil  to  write  on  the  board  a  mathematical 
sentence  using  rational  numbers  which  is  suggested 
by  the  regions  which  were  joined.  %  +  =  f- 

•  Ask  a  pupil  to  illustrate  with  ninths  in  two 
colors  the  union  of  -f  (red)  and  f  (blue).  Have 
the  mathematical  sentence  written  on  the  board. 

•  Show  on  the  board  the  sentence  f  —  f  =  n. 
Ask  pupils  to  give  the  number  for  n  and  to  illustrate 
the  sentence  using  the  fractional-part  cutouts. 

Using  the  Text  Page 

•  Ex.  7.  If  necessary,  demonstrate  the  joining 
with  fractional-part  cutouts  of  ^  and  jV  Next, 
ask  pupils  to  tell  the  number  for  n  in  each  of  the 
following: 

d-  ;n)  ==  w  d-  2l>  =  ^  Too  d-  ioo  ^ 

Make  sure  fractions  in  answers  are  expressed  in 
simplest  form. 

•  Ex.  8.  If  necessary,  demonstrate  the  removal 
of  j2  from  Ji  with  fractional-part  cutouts.  Then 
show  the  following  on  the  board  and  have  pupils 

tell  the  number  for  n  (in  simplest  form)  in  each  one. 

1  i  5  _  „  JJL _ §_  —  U_ _ §_  _ 

16  16  —  n  24  24  n  50  50  n 

•  Ask  pupils  to  express  in  their  own  words  how 
adding  and  subtracting  rational  numbers  named  by 
fractions  with  a  common  denominator  is  like 
adding  and  subtracting  whole  numbers. 


Individualizing  Instruction 

•  For  Ex.  9-14,  have  slower  learners  explain 
orally  what  whole  numbers  they  would  add  or 
subtract  to  obtain  the  numerator  of  each  fraction. 

•  Develop  with  more  capable  pupils  the  general 
form  for  addition  and  subtraction  of  rational 
numbers  named  by  fractions  having  a  common 
denominator.  Refer  to  Background  section. 


Teacher’s  Page  1  1  1 


The  computational  procedures  for  addition  and  subtraction  with  rational  numbers  are 
actually  operations  on  whole  numbers. 

Extending  A.  and  S. 


Rational  numbers 


[0] 

1.  Diagram  A.  What  part  is  gray?  10 pink?  ioThe  ^ray  and 
pink  parts  together  may  be  named  by  what  fraction?  foWhat  is 
the  number  for  n  in  ^  +  jo  =  to^  7 

2.  Diagram  A.  Tell  how  parts  that  are  colored  suggest  these 

„pink  and  white  pink  and  gray  and  white 

sentences*  -i-  =  _6_  _3_  _i_  _4_  _l  -it,  —  i  o  i 

sentences.  10  -r  io  io  10  io  A  io  ~  To5  or  1 

3.  Diagram  B.  Complete  the  following: 

3  I  1  _ 

8  l  8  ~ 


9  4  ] 

t>  or  4 


3  I  i  I  4_  ?8nr  }  1 
8  '  8  8  ?  ,  UI  _  T  _ 

8 


JL 

12 


0_ 

12 


2_ 

12 


A 

12 


4.  On  the  board,  show  a  number-line  picture  for  the  addends- 

sum  relationship  expressed  by  4  +  3  =  7,  7  —  3  =  4,  7  —  4  =  3, 
and  3  +  4  =  7.  —2 — — 

<*  »  *  i  -  -j - » - »— J — » — • - *-> 

0  1  2  3  4  5  6  7  8  9 

5.  What  are  the  four  sentences  suggested 
by  picture  C  at  the  right?  see  below. 

6.  Can  you  find  the  number  for  n  in  the 
following  without  using  diagrams?  Explain 
your  thinking.  Ex.  a  is  shown  in  box  D. 

o  fj  —  5  1  *7  Vv  1 3  _  8  —  Yj  —  r»  1  1  _  5  —  Yi  — 

n  16*16  4  11  *  15  15  n  3  12  12  ~  71  2 

*7.  Box  D.  The  fractions  -A  and  A  show  a  common 

numerators 

denominator.  To  add,  we  add  the  _?_  and  show  this  sum 

denominator 

over  the  numeral  for  the  common  _  ? 

8.  Box  E.  Tell  what  you  would  do  to  subtract 

from  1  1  Subtract  the  numerators  and  show  the  result  over  the  numeral 
12'  for  the  common  denominator. 

[W] 

Ex.  9-17.  Find  the  number  for  n.  Show  your  work. 
Fractions  in  answers  should  be  expressed  in  simplest  form 
unless  otherwise  directed. 


4_ 

12 


_6_ 

12 


8_ 

12 


10 

12 


12 

12 


Q  yi  .1.5 

n  16 


_9_  -§- 
1 6  8 


10  n  =  -2 _ A 

xv.  n  l  6  1  6 

11.  n  + 


3  T 


1—54 
6  —  6  3 


12. 

13. 

14.  n 


5 

16 


+ 


3  _ 

16 


n  2  15. 


8 

15 


+  A  =  n  7 


13 
1  6 


i96  n  4 


16.  8  n  —  8 


_3 

4 


3 

10 


_  _l_ 
~~  1  0 


—  19  4 


4  Extra  Examples.  Set  57. 

,  5  _i  _  4  _  5 

5.  12  +  12  n-  n  “  12  12 ' 


_5_  _  _4_  _4_  _5 

12  ~  12  ’  12  +  12  ~  n 


-  17  JA  _1_  n  =  ±9 

A  ‘  *  20  '  n  2  0 

Extra  Activity.  Set  138. 
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5  ’  S  ’ 


Point  out  that  any  fraction  which  shows  a  numerator  greater  than  the  denominator 
can  be  named  by  either  a  mixed  form  or  a  whole  number. 

Picturing  Rational  Numbers  Greater  than  One 

Mixed  form  [O] 

1.  To  make  lemonade  for  the  club  meeting,  Kathy  cut 
lemons  in  halves.  How  many  halves  can  be  cut  from  1 
lemon? 2  from  2?4from  3?  6  With  a  fraction,  how  do  we 
show  2  halves ?t4  halves?! 6  halves?  f 

2.  Kathy  used  only  5  halves.  She  used  _??  whole 
lemons  and  \  of  another.  To  name  the  number  of  lemons 
we  can  write,  2  +  \  or,  a  shorter  way,  2\. 

3.  Count  by  halves  from  ^  to  f .  j- 1.  j <  ?■  j-  f  •  j-  j 

4.  How  many  fourths  of  a  waffle  can  be  cut  from  1 
waffle ?4  from  2? 8 from  2  and  J  waffles ?n With  a  fraction, 
how  do  we  write  4  fourths  ?7  8  fourths ?4  11  fourths?  — 

Y  es 

5.  Do  ^  and  2  +  f  name  the  same  number?  a  What 

is  a  shorter  way  to  write  2  +  |?vWe  say  that  2|  is 

2- 

expressed  in  mixed  form.  4  j  2  3  4  5  6 

7’  7’  7’  7’  7'  7' 

6.  Count  by  fourths  from  i  to  ^  9  io  n  n 

4  ’  4  ’  4  ’  4’  4  ’  4  ' 

7. yBox  A.  What  is  the  sum  of  §  and  fr^Is  §  another  name 
for  1?aDo  If  and  ^  name  the  same  number?  Yes 

8.  On  the  board,  write  some  fractions  each  of  which  shows 
a  numerator  less  than  the  denominatorrAfio  the  fractions  you 
have  written  name  rational  numbers  less  than  1?  Yes 

*  9.  Write  some  fractions  each  of  which  shows  a  numerator 

See  left.  . 

greater  than  the  denominator^  Do  the  fractions  you  have  written 

Yes 

name  rational  numbers  greater  than  1  ?a  Write  a  mixed  form  for 

t  .  j  1  ••  r  Sample  answers: 

each  number  named  by  these  tractions. 

J  1  ±  1  L  3  L  3-L 

5  '  5  '  °  3  '  0  2 

10.  On  the  board,  write  a  fraction  which  shows  a  numerator 

Sample  answer:  4 

and  a  denominator  that  are  the  same  number.4  Write  three  other 
such  fractions  .°a  Explain  why  each  of  the  fractions  is  another 

name  for  1  ^en  the  numerator  and  denominator  ore  the  same  number, 
the  fraction  is  another  name  for  one. 


8. 

Sample  answers: 

1  1  1 
2  '  3  ’  6 


Sample  answers: 


10 

3 


10. 

Sample  answers: 

6_  10  1^ 

6  '  10  '  12 

112 
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Pupil’s  Objectives 

(a)  To  understand  how  unit  segments  and  unit 
regions  may  be  used  as  models  for  rational  numbers 
greater  than  1 ;  (b)  to  learn  the  meaning  of  the 

term  mixed  form  for  a  rational  number;  (c)  to  have 
practice  in  using  a  mixed  form  to  rename  a  rational 
number  named  by  a  fraction;  and  (d)  to  review 
the  concept  that  whole  numbers  are  also  rational 
numbers. 

Background 

Pupils  have  used  segments  and  regions  as 
models  for  rational  numbers  less  than  or  equal 
to  1.  This  lesson  extends  their  use  as  physical 
models  for  rational  numbers  greater  than  1 . 

A  number-line  picture  consists  of  unit  segments 
placed  end  to  end  with  no  overlapping.  The 
choice  of  the  unit  segment  is  arbitrary  and  thus 
may  be  any  convenient  length.  Usually  the 
number-line  picture  is  not  marked  in  standard  units 
of  measurements  such  as  inches  or  centimeters. 
The  numerals  assigned  to  congruent  segments  on 
the  number  line  are  sufficient  to  show  a  number 
which  represents  the  length  of  a  particular  segment. 

When  a  fraction  names  a  number  greater  than  1, 
the  number  may  be  renamed  with  a  whole  number 
or  a  mixed  form. 

f  names  the  whole  number  2. 
names  the  whole  number  3. 

-Tp-  names  a  number  §  greater  than  -j-  —  2,  so 
^  =  2  +  f,  or  2f.  " 

Both  of  the  above  ideas  are  developed  in  the 
Pre-Book  Lesson  and  on  the  text  pages  through  the 
use  of  unit  regions  and  unit  segments. 

2  +  § ,  or  2§  are  called  mixed  forms.  Both  name 
a  rational  number.  2§  uses  a  mixture  of  a  numeral 
for  a  whole  number  and  a  fraction. 

In  some  programs  2§  is  called  a  mixed  number. 
In  the  Mathematics  We  Need  program,  2§  is  called 
a  mixed  form  because  only  one  idea  is  represented 
by  the  names  or  symbols  Tp  and  2§.  It  is  the  form 
and  not  the  number  which  is  mixed. 

Teacher’s  Preparation 

•  From  heavy  red  paper,  cut  2  circular  regions; 


also  2  circular  regions  from  blue  paper,  and  4  from 
green  paper.  * 

•  Prepare  duplicated  sheets  of  number-line 
pictures  and  also  diagrams  with  parts  shaded. 


Pre-Book  Lesson 


•  Use  2  paper  cutouts  (red)  to  represent  unit 
regions.  As  pupils  observe,  cut  each  model  to 
represent  3  congruent  regions.  Superimpose  one 
part  on  the  other  to  verify  that  the  regions  rep¬ 
resented  are  all  the  same  size.  Ask  pupils  what 
rational  number  we  may  associate  with  each  smaller 
region.  [£] 

Ask  a  pupil  to  represent  on  the  board  with 
numbers  what  he  saw  you  do.  Make  this  record: 

1  =  f ,  2  =  f . 

Ask  a  pupil  to  pick  up  the  one-third  regions  one 
at  a  time,  counting  them  as  he  does  it.  Make  the 
record  on  the  board. 

•  Use  two  paper  cutouts  (blue).  Cut  each  model 

to  represent  six  congruent  regions.  Elicit  from  the 
children  that  1  =  2  = 

Have  a  pupil  pick  up  the  one-sixth  regions  one 
at  a  time,  counting  them  as  he  does  it.  Make  a 
record  on  the  board  as  shown  below.  Provide 
assistance  so  that  different  names  for  the  same 
rational  number  are  given. 


JL 

6 

2  nr  i 
6)  or  3 

3  nr  i 
6)  or  2 


4  „„  2 

65  °r  3 

I.  or  1 


If  necessary,  use  cutouts  for  thirds  and  halves 
to  verify  that  ^  =  f,  §  =  J,  and  so  on. 

•  Ask  pupils  to  name  different  whole  numbers, 
using  a  fraction  with  denominator  2,  then  3,  then  4. 
Elicit  from  pupils  that: 

1  =  |  so  2  =  |;  3=f  (3X2) 

1  =  ■§  so  2  =  §;  a  —  §  (3X3) 

1  =  |  go  2  =  |;  3  =  \2-  (3  X  4) 


Help  pupils  to  generalize  that  all  whole  numbers 
are  also  rational  numbers.  All  can  be  expressed 
with  a  fraction  which  names  a  numerator  and  a 
denominator. 


*See  1 ,  page  xix. 
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Using  the  Text  Pages 

•  Ex.  1-3.  If  necessary,  repeat  the  activity  de¬ 
scribed  for  the  Pre-Book  Lesson  and  cut  models  for 
4  green  unit  regions  into  halves.  Have  pupils  pick 
up  fractional  parts  as  they  count  by  halves  from 
i  to  f. 

•  Ex.  4-6.  Follow  the  same  procedure  and  cut 
models  for  3  unit  regions  into  fourths  to  use  as 
pupils  count  by  fourths  from  y  to  yp. 

•  Ex.  7.  Use  the  materials  from  the  Pre-Book 
Lesson  to  verify  the  work  in  box  A  of  the  text. 

•  Ex.  1 1 .  Before  referring  to  the  number-line 
picture  in  the  book,  develop  a  similar  picture  on 
the  board,  using  this  procedure: 

Represent  a  line  on  the  board.  Ask  a  pupil  to 
mark  two  points  belonging  to  it  to  represent  the 
end  points  of  a  unit  segment.  After  he  has  done 
this,  picture  the  unit  segment  as  shown  in  the 
number-line  picture  below.  Cut  a  strip  of  tape  the 
length  of  the  unit  and  lay  off  the  next  two  units  on 
the  number-line  picture. 

a 

• - • 

. . .  1  ««♦  t 

0  14111012141618 

6666666666 

0  1  l|  l|  2  2§  2f  3 

Ask  a  pupil  to  partition  the  unit  segment  into 
6  congruent  parts.  (Provide  assistance  so  the 
points  appear  to  be  evenly  spaced.)  Have  another 
pupil  tell  you  the  labels  to  use  for  the  points  from 
0  to  1.  Insert  §,  §■,  §,  §,  §,  -f. 

Continue  as  above  until  all  the  points  through 
have  been  labeled. 

Next,  ask  what  whole-number  label  could  be 
used  for  f;  -yp.  Insert  these  labels  and  then 

insert  the  mixed  forms  as  shown. 


•  Ex.  16.  Since  a  number  line  scaled  in  tenths 
will  be  needed  by  many  children  as  they  work 
Ex.  17-28,  you  may  wish  to  use  the  procedure 
described  above  for  Ex.  11  and  develop  the  num¬ 
ber  line  shown  on  the  board. 

Individualizing  Instruction 

•  For  all  pupils ,  provide  duplicated  sheets  of 
number-line  pictures.  There  should  be  lines  scaled 
in  5  units,  -§■  units,  j  units,  yo  units,  and  yV  units. 
Allow  sufficient  space  under  each  number-line  pic¬ 
ture  so  that  pupils  may  write  the  label  for  each 
point,  using  both  a  fraction  and  a  mixed  form  as 
shown  for  the  number-line  picture  on  text  page  113. 

For  this  lesson,  pupils  may  complete  labels  for 
one  or  two  number  lines.  In  later  lessons,  others 
may  be  assigned.  These  sheets  should  be  kept  for 
reference  by  pupils. 

•  For  slower  learners ,  provide  duplicated  sheets 
containing  diagrams  similar  to  those  shown  below. 
Direct  pupils  to  indicate  on  another  sheet  of  paper 
the  fraction  and  the  mixed  form  to  name  the 
rational  number  suggested  by  the  shaded  parts  of 
each  diagram. 
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0  1  2  3  4  5 

6  6  6  6  6  6 

0  1  2  3  4  5 

6  6  6  6  6  6 


6 

7 

i 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

1 

4 

■1 

>1 

>! 

>1 

2 

2- 

0 

2- 

Z6 

2- 

z6 

24  2- 
o  z6 

3 

11.  In  the  number-line  picture  above,  locate  the  points  which 
represent  the  whole  numbers  1,  2,  and  3.  What  fraction  names 
the  point  for  2?TWhat  other  name  is  shown  for  3?7fFor  and 
J68-,  are  the  numerators  multiples  of  the  denominators?  Yes 

12.  Does  this  suggest  that  if  the  numerator  shown  by  a  fraction 
is  a  multiple  of  the  denominator,  the  number  named  is  a  whole 
number?  Y« 


13.  Express  each  of  Ex.  a-d  by  naming  a  whole  number. 

a.  -4#  8  b.  n  2  C.  W  2  d. 


50 


14.  Tell  a  fraction  which  could  be  used  to  name  each  of 
the  points  labeled  1^;-?1|;t2;t2|.  % 

15.  Tell  a  mixed  form  which  could  be  used  to  label  each 

of  the  nnints  IjiVipIpH  9*  1 l  •  1 3  ■  1 5 »  l  6  9  — or 

oi  me  points  laoeiea  g,  v~q-,v~q-,  v"B~3  vT-  g  3 

1  ~  or  1 1-  1-f  2  f  2  Hr-  or  2  1 

6  2  6  6  6  2  [w] 

16.  Copy  the  work  in  box  B,  and  continue  on  to  fg.  Use 
a  number-line  picture  showing  tenths  if  needed.  see  below. 


1  6 
4 


Ex.  17-28.  Copy  and  complete.  Use  the  number-line 
picture  above  if  needed. 


17.  2  =  g  12 

20. 

3  _  ?  1 

6  2 

05  3  0  _  }  3 

10  ~  -  •  - 

26. 

1JL  =  1?  1 
110  A2 

18.  |  =  1J1 

21. 

9  _  1  ?  1 

8  A8 

24  21  —  ?  13 

27. 

19  _  1  9 

10  —  A?10 

19.  J  =  1J3 

22. 

13  _  1  3 

10  ~  A?10 

OC  17  _  1  ?  7 

TO  “  aT0 

28. 

15  _  lZ 

8  -  A?8 

Ex.  29-40.  Write  T  or  F. 

29.  1  +  §  =  § 

T 

32. 

14-5  —  JJL  T 

1  l  6  6  1 

35.  yg  >  1^  T 

38. 

1*  >  If 

30.  1  +  §  =  f 

r 

33. 

S>S  F 

36.  f  >  1  t 

39. 

31.  2  +  i  =  | 

T 

34. 

JJ-<2  T 

Q7  19  _  19  T 
•  1 10  —  10 

40. 

5  —  6  t 

5  6 

4  Extra  Examples.  Set  58.  #  Extra  Activity.  Set  139. 


Ex.  16.  —  =  1  —  =  1  — 


10 


10 


i«=l 

10 


_6_  _  1  3_ 
10  5 


17  _  i  7_ 


10 


10 


18  I  _8_  i  i  11_2_L  24  _  2  ±  =  2-2. 

10  10  5  10  10  10  10  5 

12-1-2.  22-9-2_9_l_  25_9i.  =  2  — 

10  10  10  10  ~  Z  5  10  10  2 

20  _  2  _23  2_3_  26  _  2  6.  _  ji. 

10  10  “  Z  10  10  10  5 


27  _  o  7  30  3 

75  ~  z  io  10 

28  _ ^  8  ^  4 

To  To  s 

Hi  =  2  — 

10  10 
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Emphasize  the  idea  that  rational  numbers  named  by  fractions 
can  often  be  renamed  in  simpler  form. 


11  _  10  i 
~~6 - 5~  '  5 

-  H 


B 


_12  =  8  _1_  4 
8  ¥  '  8 

=  14-4 
1  ^  8 

=  <>r  lh 


2|  =  2  +  | 

-  8  _L  3 

—  4^4 

—  1  1 
4 


4 1 1  **  * 1 1  ■  * 1 1 1  ^ 


Names  for  the  Same  Number 

Simplest  mixed  form  [O] 

1.  Do  44  and  2\  name  the  same  rational  number  ?v  On 

o  0  Yes 

the  board,  draw  a  diagram  to  support  your  answer,  s  ee  left. 

2.  Box  A.  Does  (y°-  4-  f)  name  th^  same  number  as 
y  p/bo  2  and  y  name  the  same  number  ?a  Then  y1-,  2  +  f , 
and  2_?sl  are  all  names  for  the  same  number. 

3.  Box  B.  To  rename  in  mixed  form,  why  did  we 
first  think  of  a  name  for  1  that  is  expressed  in  eighths? 

1  J_  c- .  1 —  J - :»  B  .... 

Explain  each  step.  ^  =  _?_2 


v 


*  1 

2  2? 
10  n 
5  5 


Since  the  denominator  is  8,  we 
think  of  a  name  for  one  that  is 
expressed  in  eighths. 

*  4.  On  the  board,  express  each  of  Ex.  a-f  in  simplest 
mixed  form.  This  means  that  the  fraction  in  the  mixed 
form  names  a  number  less  than  1  and  is  in  simplest 
form. 

„  10,1  i.  10,1  r  lOilJ  j_3  -j  _3  p  J_6  li  f  20.2-4 

a.  -4-2-j  d.  -g-  j -5-  c.  -Q-  1  3  a.  10  10  e*  12  3  8  2 

5.  Box  C.  To  rename  the  number  2£  with  a  fraction  without 


using  diagrams,  express  2£  as  a  sum:  2  +  f .  Is  f  another  name 
for  2?vExplain  the  remaining  steps.  2|  =  j!1 

Yes 

6.  At  the  board,  rename  Ex.  a-f  with  fractions. 


1511  U  03  13  1513  1  0  3  23  93  11  f  -12  11 

a.  i§  -g-  a.  Z5  5  c.  i8  8  cl.  z10  10  e.  z4  4  1.  o3  3 

[W] 

Ex.  7-12.  Express  in  mixed  form  when  possible.  Be  sure 
each  fraction  is  in  simplest  form.  Use  some  or  all  of  the  steps 
in  boxes  A  and  B. 

7.  8.^3  9.  -1#2f  10.  11.  f§2T  12.  x§  1 T 


8.  ^3 

Ex.  13-24.  Rename  with  fractions  in  the  simplest  form. 

19  17  ,  13  _  19 

T  17.  34  T  18.  2|  8 


“  17.  34  ~ 


C3 

4 


13.  If  s  14.  1^  s  15.  1-j^  15  16.  2g  o  x«.  -»4  ’  ^8 

19.  4§t  20.  3f  t  21.  lf§T-  22.  fff  23.  4^  t  24.  1x%t- 

candy,  fruit,  meat 

25.  Make  a  list  of  three  things  we  usually  buy  by  the  pound;  A 
by  the  dozen^y  the  yard;  by  the  gallon,  gas  oline,  mi  Ik,  oi  I 

muffins,  cookies,  eggs,  flooring,  cloth,  ribbon  (Sample  answers) 

4  Extra  Examples.  Set  59.  #  Extra  Activity.  Set  140. 
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Pupil’s  Objectives 

(a)  To  learn  the  meaning  of  simplest  mixed  form', 

(b)  to  increase  ability  to  differentiate  between 
fractions  which  name  numbers  less  than  1  and 
fractions  which  name  numbers  greater  than  1 ;  and 

(c)  to  learn  to  rename  rational  numbers  which  are 
named  by  fractions  showing  a  numerator  greater 
than  the  denominator. 

Background 

Pupils  should  not  be  expected  to  memorize 
verbatim  the  definition  of  simplest  form,  mixed 
form,  or  simplest  mixed  form.  However,  they 
should  be  able  to  identify  each  of  these  forms. 

Whenever  these  terms  are  used  in  explaining 
an  example  or  a  written  assignment,  an  illustration 
should  always  accompany  the  use  of  the  term. 

Without  using  unit  segments  or  unit  regions  to 
find  a  mixed  form  for  the  number  named  by  the 
fraction  the  following  reasoning  is  used: 

a.  For  the  denominator  indicates  that  each 
unit  may  be  thought  of  as  being  partitioned  into 
4  congruent  parts,  or  into  fourths. 

b.  The  numerator  13  indicates  that  13  of  these 
fourths  are  being  considered. 

c.  Since  the  denominator  is  4,  we  think:  %  —  1, 

8  _  9  12  _  -2 

4  —  Z,  4  —  0. 

d  _  V2  1 

o.  4  —  414 

e.  \3-  =  3  +  5,  or  3^ 

To  find  a  fraction  for  the  number  named  by  the 
mixed  form  3f,  we  reverse  the  above  steps. 

a.  For  3-g-,  or  3  +  3:,  the  denominator  5  indicates 
that  each  unit  was  partitioned  into  5  congruent 
parts  or  into  fifths. 

b.  The  whole  number  3  indicates  that  there  were 
3  units,  so  f  +  f  +  f  =  ^. 

c.  3  +  i  =  +  },  or  ^G-. 

Pre-Book  Lesson 

List  on  the  board  the  following  numerals. 

j>  9.  2.0  1_2  i_o  1_0  .18.  .15 

8  6  10  3  16  8  24  10 

1  8  1  0  25  9.  16.  48  3.0. 

6  12  25  2  12  50  15 

Make  a  table  with  the  headings  as  shown,  but  do 
not  fill  in  the  numerals. 


Fractions  naming  numbers 

Less  than  7 

Whole  numbers 

Greater  than  1 

(a) 

(b) 

(c) 

6  _  3 

8~4 

20 _ 9 

10  —  z 

t  =  lf=li 

10  _  5 

16  —  8 

12.  _  4 

no  _  1  2  _  -t  1 

8  —  1  8  —  x4 

18  _  3 

24  —  4 

18  _  x 

6  —  a 

1  5  _  A  5  _  A  1 

10  —  1  10  —  l2 

10  _  5 

12  —  6 

25  _  1 

25  —  1 

9  —  41 

2  —  ^2 

48  24 

50  —  25 

30  _  9 

15  —  Z 

1_6  _  1  4  _  a  1 

12  —  1  1  2  —  1  3 

Review  with  pupils  the  ideas  contained  in 
Ex.  8-10  of  text  page  112.  Select  pupils  to  take 
turns  in  copying  fractions  from  the  list  classifying 
them  as  indicated  in  the  table. 

After  the  entries  have  been  made  in  all  the 
columns,  direct  pupils  to  express  each  fraction  in 
column  (a)  in  simplest  form;  in  column  (b)  as  a 
whole  number;  in  column  (c)  in  mixed  form. 

Assist  pupils  to  express  each  entry  in  column 
(c)  in  simplest  mixed  form.  This  means  that  the 
fraction  in  the  mixed  form  names  a  number  less 
than  1  and  is  in  simplest  form. 

Using  the  Text  Page 

•  Ex.  1 .  Suggest  that  pupils  use  circular  regions 
or  a  number-line  picture.  Rectangular  regions  do 
not  lend  themselves  as  well  as  circular  regions  for 
picturing  rational  numbers  greater  than  1 . 

•  Ex.  3.  Remind  pupils  that  a  fraction  showing 
a  numerator  greater  than  the  denominator  always 
names  a  number  greater  than  1 . 

•  Ex.  6.  Insist  that  pupils  use  the  computational 
form  shown  in  box  G  of  the  text  page,  since  this 
provides  insight  into  their  way  of  thinking. 

Individualizing  Instruction 

•  For  slower  learners,  make  available  the  individual 
kits  of  fractional-part  paper  cutouts.  Have  pupils 
verify  answers  to  Ex.  7-9  and  16-18  of  the  written 
assignment.  Assign  only  Ex.  7-18. 

•  Direct  more  capable  pupils  to  name  the  numbers 
in  Ex.  a-d  below  in  order  from  least  to  greatest. 


7  . 
55 

0  . 
55 

2; 

if 

b.  f; 

13. 

A45 

8  . 
45 

5  . 
45 

Ol  .  11 

Z-4 ,  4 

7  . 

1  . 

if; 

9 

d.  f; 

0  . 

6  . 

6  . 

11.  2 

1  35  3 

85 

25 

■  8 

35 

35 

65 
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Pupil’s  Objectives 

(a)  To  use  concepts  of  rational  numbers  in 
solving  verbal  problems;  and  (b)  to  recognize 
that  many  everyday  situations  require  the  use  of 
rational  numbers. 


Background 

For  some  verbal  problems  on  this  page,  pupils 
may  write  and  solve  mathematical  sentences. 
However,  the  major  aim  for  this  work  is  to  present 
for  consideration  a  variety  of  social  situations 
which  involve  the  use  of  rational  numbers. 

Involve  pupils  as  much  as  possible  in  obtaining 
and  discussing  illustrations  of  the  use  of  rational 
numbers.  Help  pupils  to  generalize  that  whole 
numbers  have  limitations  for  use  in  measurement 
situations,  whereas  rational  numbers  have  no  such 
limitations. 


Teacher’s  Preparation 

•  Prepare  a  bulletin-board  exhibit  of  labels 
from  canned  goods  and  boxes  which  involve  rational 
numbers,  such  as  net  weight  1^  lb.,  contents  £  lb., 
and  so  on. 

•  Bring  to  class  measuring  cups  and  a  set  of 
measuring  spoons. 


Using  the  Text  Page 

•  Ex.  1.  If  the  picture  in  the  text  does  not 
enable  pupils  to  visualize  the  activity  described, 
use  a  paper  cutout  of  a  circular  region  to  represent 
a  melon.  Have  the  model  for  the  region  cut  into 
halves,  then  have  one  of  the  halves  cut  into  3 
parts  of  the  same  size.  Compare  the  size  of  one 
part  with  the  unit. 

•  Ex.  2.  Use  the  above  procedure  to  find  £  of 


\  unit.  See  if  pupils  can  discover  a  pattern  for 
finding: 

\  of  unit;  £  of  3  unit;  \  of  ^  unit. 

•  Ex.  3.  Have  the  problem  solved,  substituting 
the  numbers  7  for  |  and  1  for  |  if  pupils  have 
difficulty  writing  the  mathematical  sentences. 

•  Ex.  5.  Refer  to  a  number-line  picture  to  help 
pupils  compare  §  mile  and  3^  mile. 

•  Ex.  6.  Draw  a  diagram  of  Bob’s  trip  to  the 
store.  Ask  pupils  how  much  less  than  a  mile  he 
walked. 

•  Ex.  8-9.  Use  paper  cutouts  to  verify  the 
answers  obtained  for  these  problems. 


Individualizing  Instruction 

•  For  all  pupils,  exhibit  the  measuring  cup  and 
ask  pupils  to  indicate  the  £,  f,  and  £  mark 

on  it.  Use  colored  water  and  fill  the  cup  to  show 
all  of  these  measurements. 

Use  two  more  measuring  cups  and  ask  pupils  to 
tell  you  how  to  pour  into  the  cups  each  of  the 
following  quantities: 

£  cups;  £  cups;  £  cups;  £  cups;  £  cups; 
f  cups;  ^  cups;  ^  CUPS 


Ask  pupils  to  express  each  of  the  above  quantities, 
using  a  whole  number  or  a  mixed  form. 

•  Ask  more  capable  pupils  to  formulate  a  verbal 
problem  to  fit  each  mathematical  sentence  and  the 
social  situation  suggested  below. 


r  „  =  a.  _|_  1 

Buying  two  bags  of  potato  chips  _  3  £ 


n  =  2  — 


+  T2 

l”  =  T2  —  T2 


Serving  part  of  a  cake  at  two 
different  meals 
•  Ask  more  capable  pupils  to  look  up  recipes 
which  use  rational  numbers  to  indicate  quantities 
of  materials  to  be  used.  Have  pupils  demonstrate 
equivalents,  using  the  set  of  measuring  spoons 
and  a  quantity  of  sand  to  represent  sugar. 
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*  Discuss  with  pupils  some  social  situations  other  than  those  presented 
on  this  page  where  rational  numbers  are  involved. 


*  Using  Rational  Numbers  in  Problems 

Problem-solving  [O] 

1.  Jim  cut  a  melon  into  halves.  Then  he  cut  one  of  the  halves 
into  3  parts  of  the  same  size.  If  he  ate  one  of  the  3  parts, 
what  part  of  the  whole  melon  would  that  be  ?t What  is  J  of  J 
melon?  ? 

2.  Ann  cut  one  half  of  a  cake  into  4  parts  of  the  same  size. 
She  took  one  of  the  parts  for  her  lunch.  What  part  of  the  whole 
cake  did  she  take  for  lunch?  sWhat  is  J  of  <=>  cake?  t 

3.  A  recipe  called  for  J  lb.  of  chopped  fruit.  Betty  had  only 
^  lb.  How  many  more  pounds  of  fruit  did  she  need?  ¥■ or  T 

4.  Gail  used  |  lb.  of  nuts  in  her  cake  and  §■  lb.  for  the  icing. 
In  all,  she  usedTl?!  lb.  of  nuts. 

5.  Harry  lives  f  mi.  from  the  park,  and  Jack  lives  ^  mi.  from 
the  park.  Which  boy  lives  nearer  to  the  park?  Jack 

6.  Bob  walked  §  mi.  from  his  home  to  school.  After  school 
he  walked  f  mi.  farther  to  the  store.  Did  Bob  walk  a  mile  in 
going  from  home  to  the  store?  No 

7.  Hilda  lives  f  mi.  from  school.  When  she  has  walked  \  mi. 
from  her  home  toward  school,  how  much  farther  must  she  go  to 
get  to  school?  or  7  mi. 

8.  Sue  has  1  whole  pie  and  §  of  another  one.  To  how  many 
people  can  Sue  serve  ^  of  a  pie?  9 

9.  Jim  bought  3  grapefruit.  Has  he  enough  to  serve  J  grape- 
fruit  to  each  of  7  people?  AExplain  your  answer.  To  serve  7  people,  he 

needs  -j  grapefruits  or  3  j  grapefruits. 
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*  Emphasize  the  idea  that  a  set  may  be  partitioned  into  subsets  in  such  a  way 
that  it  suggests  different  names  for  the  same  rational  number. 


Rational  Numbers  for  Subsets 


X  X  X  X  X 
X  X  X  X  X 
X  X  X  X  X 
X  X  X  X  X 


[0] 

*  1.  What  is  the  total  number  of  x’s  in  the  array  at  the  left?  v 
How  many  of  the  x’s  are  red?  4 

a.  The  number  of  red  x’s  compared  to  the  total  number  of 
x’s  could  be  expressed  by  the  fraction  t. 

b.  The  array  shows  _?*  columns.  The  number  of  columns 

of  red  x’s  compared  to  the  total  number  of  columns  can  be 

expressed  by  the  fraction  Is  ^  equal  to  3?  Yes 

5  ~  18 

2.  Box  A.  How  many  blocks  are  pictured?  a  What  color  is 
or  of  all  the  blocks?  a  The  gray-colored  blocks  are  or 
_?T  of  all  the  blocks.  The  number  of  non- white  blocks  compared 
to  the  total  number  of  blocks  can  be  expressed  by  the  fractions 

185  U1,?- 

[W] 

Box  B.  Express  with  two  fractions,  one  of  which  is  in  simplest 
form,  the  part  of  all  the  dots  which  are 

3.  red.  if  -  t  4.  gray.  2 5.  black,  it-  it 

6.  A  committee  made  80  sandwiches  for  a  picnic.  They  made 


40  beef  sandwiches,  20  chicken,  and  the  others  ham.  What  part 
of  all  the  sandwiches  did  they  make  of  each  kind?  beef'j2' chlcken’  4 


7.  There  were  30  children  at  the  picnic  in  a 
park.  Twenty  children  came  to  the  park  in  a  bus. 
The  others  walked  to  the  park.  What  part  of 
all  the  children  came  by  bus?!  What  part  of 
all  the  children  walked  ?r 

8.  After  the  picnic,  8  sandwiches  were  left. 
What  part  of  all  the  sandwiches  was  left?  ri 

9.  There  were  a  dozen  cupcakes  with  choco¬ 
late  icing,  and  9  of  them  were  eaten.  What  part 
of  the  chocolate  cupcakes  was  eaten?  f 
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Pupil’s  Objectives 

(a)  To  learn  that  a  set  of  objects  and  its  equiva¬ 
lent  subsets  may  be  used  to  suggest  rational  num¬ 
bers;  and  (b)  to  gain  the  idea  that  a  rational 
number  can  be  used  to  express  the  relationship 
between  the  total  number  of  members  in  a  set  and 
the  number  of  members  in  a  subset. 


Background 

The  concept  that  a  set  of  objects  and  its  equiva¬ 
lent  subsets  may  be  used  as  a  model  for  a  rational 
number  is  emphasized  on  this  page.  Pupils  may 
identify  the  set  which  is  the  unit  and  then  show 
equivalent  subsets. 

Pictures  of  arrays  are  also  used  to  help  pupils 
think  of  models  for  rational  numbers. 

Teacher’s  Preparation 

•  Assemble  some  sets  of  small  objects  (blocks, 
geometric  solids,  pencils,  etc.).  The  objects  need 
not  be  alike  in  shape,  color,  or  size. 

•  Prepare  cutouts  for  use  on  the  flannel  board.* 

Pre-Book  Lesson 

•  Display  a  set  of  5  objects  on  a  tray.  Ask  pupils 
to  name  some  subsets  of  this  set.  Review,  if 
necessary,  the  ideas  on  page  7. 

Tell  pupils  to  think  of  each  object  as  a  subset 
of  the  set  of  5  members.  Pick  up  one  object  and 
ask  a  pupil  what  part  of  the  total  set  is  represented 
by  1  member.  If  he  cannot  see  that  1  member 
compared  to  5  members  is  display  a  circular 
region  partitioned  into  5  congruent  parts. 

Continue  to  display  and  have  named  f,  §,  f, 
and  f  of  the  set.  Stress  the  idea  that  the  original 
set  of  5  members  is  the  unit  or  the  basis  for  the 
comparison. 

•  Give  a  pupil  a  set  of  12  cutouts.  Ask  him  to 
arrange  them  on  the  flannel  board  in  4  equivalent 
subsets.  Suggest  that  his  arrangement  shows  a 
4-by-3  array,  or  a  3-by-4  array. 

*See  17,  page  xix. 


Use  strips  of  yarn  on  the  flannel  board  to  show 
the  total  set  partitioned  into  4  subsets. 

Use  a  piece  of  acetate  to  cover  a  subset  of  3 
members.  Ask  a  pupil  to  use  a  rational  number 
to  compare  the  subset  covered  with  the  total  set. 
If  he  gives  j2,  ask  for  a  simpler  name  for 

Elicit  the  response  that  5  of  12  members,  or 
3  members,  are  covered.  Continue  to  cover  subsets 
and  develop  the  following:  5  of  12  members  is  3 
members;  §  or  j  of  12  members  is  6  members;  f 
of  12  members  is  9  members;  %  or  §  of  12  members 
is  12  members. 

Using  the  Text  Page 

•  Ex.  3-5.  Although  the  members  in  the  sets 
pictured  in  the  text  are  all  the  same  size  and  shape, 
point  out  that  when  we  consider  fractional  parts 
of  a  set,  the  members  need  not  be  all  the  same. 
We  are  interested  in  comparing  only  the  number 
of  a  subset  with  the  number  of  the  total  set  (the 
unit). 

•  Ex.  6-9.  Provide  assistance  in  reading  and 
interpreting  these  problems.  Indicate  that  pupils 
are  not  to  write  mathematical  sentences.  Instead, 
they  are  to  think  of  the  fraction  which  can  be  used 
to  compare  the  number  for  a  subset  with  the  num¬ 
ber  of  the  total  set. 

Individualizing  Instruction 

For  all  pupils,  provide  sheets  containing  pictures 
of  sets  partitioned  into  equivalent  subsets  with  an 
appropriate  fraction  under  each  set  as  shown  below. 

Direct  pupils  to  fill  in  the  missing  numerator 
or  denominator  and  to  color  the  part  of  each  set 
which  is  suggested  by  the  rational  number. 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

_5_  ]_ 

6  or  18 


op  OOO  o_  GO  OO 

op  opp po  o  op 

OOOOOOOOOO 


OO 

op 

OO 


op 

OO 

OO 


op 

op 

OO 


op 
op 
o  o 


JL  ? 

12  or  24 
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Pupil’s  Objectives 

(a)  To  gain  experience  in  working  with  standard 
units  of  measurement  for  length  and  for  weight; 
(b)  to  learn  to  work  with  rational  numbers  for 
measures;  and  (c)  to  increase  skill  in  expressing 
a  fraction  for  a  rational  number  in  simplest  form. 

Background 

Pupils  have  had  work  with  linear  units  of 
measurement  on  pages  90-97.  They  have  had 
many  experiences  in  interpreting  and  constructing 
models  for  rational  numbers.  In  this  lesson,  they 
are  given  the  opportunity  of  applying  concepts 
from  both  types  of  experience. 

Relationships  in  the  table  of  measurement  of 
weight  are  reviewed.  In  common  usage,  a  part  of 
any  unit  of  measurement  is  usually  expressed  with 
the  simplest-form  fraction.  For  example,  we  ask 
for  f  lb.  of  cheese  rather  than  y§  lb.  Accordingly, 
pupils  need  to  develop  skill  in  using  a  computational 
technique  for  renaming  a  number  named  by  a 
fraction  in  simplest  form. 

Teacher’s  Preparation 

•  Have  available  a  kitchen  scale  for  weighing 
objects  in  pounds  and  parts  of  a  pound. 

•  Provide  a  yardstick  for  board  use,  some  egg 
cartons,  and  a  roll  of  narrow  tape. 

Using  the  Text  Page 

•  Ex.  1.  Use  the  egg  carton  and  fill  one  space 
at  a  time  with  some  object  to  represent  an  orange. 
As  each  space  is  filled,  ask  a  pupil  to  tell  what  part 
of  a  dozen  oranges  is  in  the  box.  Make  the  record 
on  the  board,  asking  pupils  to  give  the  simplest 
form  for  each  fraction. 


1  orange  =  yV  doz. 

2  oranges  =  y%  or  y  doz. 

3  oranges  =  A  or  y  doz. 


•  Ex.  2.  Cut  one  egg  box  into  fourths.  Remind 
pupils  that  to  compute  y  of  12  members,  we  divide 
12  by  4,  so  y  of  12  members  is  3  members.  To 
compute  f  of  12  members,  think:  12  -5-  4  is  3,  so 
f  of  12  is  3  X  3,  or  9. 

•  Ex.  3.  Cut  a  strip  of  tape  1  yd.  long.  On  the 
board,  represent  a  segment  1  yd.  long.  Ask  the 
number  of  inches  in  a  yard. 

Mark  the  segment  off  into  inches.  Show  the 
labels  under  the  marks  for  every  3  inches. 

Ask  what  part  of  a  yard  1  inch  is;  3  in.;  6  in.; 
and  so  on  to  36  in.  On  the  board  make  a  record, 
asking  pupils  to  give  the  simplest  form  for  each 
fraction  and  to  explain  their  thinking. 

If  necessary,  review  with  children  the  meaning 
of  the  greatest  common  factor  for  two  numbers; 
also  the  technique  for  finding  the  greatest  common 
factor. 

Fold  the  yard  of  tape  into  halves,  then  measure 
to  verify  the  fact  that  ^  yd.  =  18  in.  Show  the 
division  for  36  -h  2. 

Repeat  the  folding  of  the  tape  into  thirds, 
sixths,  and  twelfths  to  verify  facts  shown  in  the 
record  on  the  board. 

You  may  also  wish  to  fold  the  tape  to  show 
y  yd.  =  9  in.  and  §  yd.  =  27  in. 

•  Ex.  4.  Use  the  kitchen  scale  to  weigh  objects 
in  the  room  in  pounds  and  ounces. 

Let  pupils  observe  the  subdivisions  for  each 
pound:  f,  f,  f. 

Use  computation  to  find  the  number  of  ounces 
in  |  lb,  i  lb,  f  lb,  1  lb. 

•  Ex.  5.  Recall  that  ly  is  a  short  form  for  the 
indicated  sum,  1  +  f.  The  work  in  box  B  shows 
that  we  first  rename  the  whole  number  of  pounds 
as  ounces.  In  the  last  step  we  add  the  answers 
to  the  first  two  steps. 

Individualizing  Instruction 

Provide  assistance  for  slower  learners  as  they  do 
the  written  assignment. 
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*  Emphasize  that  a  measure  is  a  number.  A  measurement  consists 
of  a  number  and  a  unit  of  measurement. 


*  Rational  Numbers  for  Measures 

[O] 

1.  One  orange  is  ^  of  a  dozen,  so  2  oranges  are  yg  or  j1  of 
a  dozen. 

2.  What  part  of  a  dozen  is  3  oranges ?r  6  oranges?^  8  oranges?  ^ 
How  many  oranges  are  J  of  a  dozen  ?3  J  of  a  dozen  ?4  f  of  a 
dozen?  9 

3.  One  yard  is  the  same  length  as  36  inches,  so  we  may 
write,  1  yd.  =  36  in.  On  the  board,  show  your  thinking 
as  in  box  A  for  each  of  Ex.  a-d. 

a.  1  in.  =  _?azryd.  b.  9  in.  =  _?Tyd. 

c.  24  in.  =  _?7yd.  d.  18  in.  =  _?tyd. 

4.  One  pound  is  the  same  weight  as  16  ounces,  so  we 
may  write,  1  lb.  =  16  oz.  How  many  ounces  are 

a.  Jib.?  4  b.  f  lb.?  12  c.  fib.?  6 

5.  To  find  how  many  ounces  are  the  same  weight  as 

If  lb.,  we  can  work  as  shown  in  box  B.  Explain  the  work. 

12 

6.  One  foot  is  the  same  length  as  _?_  inches, 
a.  J  ft.  =  _?*  in.  b.  J  ft.  =  _?4_  in.  c.  2§  ft.  =  _?32in. 

7.  Forty  ounces  are  the  same  weight  as  how  many  pounds? 
We  can  think  this  way: 

16  oz.  —  1  lb .,  so  32  oz.  =  2  lb. 

40  oz.  =  (32  -j-  8 )  oz.  =  2  lb.  +  8  oz. 

2  lb.  8  oz.  =  2fs  lb.  =  2\  lb. 

1T 

8.  Forty-five  inches  are  the  same  length  as  _?_  yards. 

Ex.  9-17.  Copy  and  complete. 

9.  12  oz.  =  _?i  lb.  12.  2J  lb.  =  _?360z. 

l-Z. 

10.  1 J  yd.  =  _?54in.  13.  64  in.  =  _?%d. 

1.2  J 

11.  5  ft.  =  _?_3ycl-  14.  2J ft.  =  _?E6in. 

4  Extra  Examples.  Set  60. 


[W] 

5i 

15.  84  oz.  =  _?_4lb. 

16.  If  doz.  =  _?T 

17.  f  ft.  =  _?i°in. 


A 

27  in.  =  _  ?  _  yd. 

27  _  27  -T-  9  _  3 
36  36^-9  4 

27  in.  =  f  yd. 


If  lb.  =  _?_  oz. 
1  lb.  =  16  oz. 
f  lb.  —  12  oz. 

If  lb.  -  28  oz. 
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*  Point  out  that  the  set  of  whole  numbers  constitutes  a 
subset  of  the  set  of  rational  numbers. 

Sums  Greater  than  One 

Extension  [O] 

1.  One  Saturday  Ted  rode  his  bicycle  mi.  to  the 
library,  then  mi.  to  Bob’s  house,  and  then  mi. 
to  the  park.  How  far  did  he  ride  in  all?  What  is  the 
mathematical  sentence  for  the  problem?  See  box  A. 

a.  Box  A.  What  is  the  number  for  n  expressed 

with  a  fraction  ?io  expressed  in  mixed  form  ?^ Which 

1  10 

name  would  we  most  likely  use,  -}-§  or  1^?  i  ^ 

*  b.  Box  B.  Is  a  name  for  the  whole 

Yes 

number  1  ?AThe  sum  of  the  second  and  third  addends 
is  found  first.  Does  this  way  of  associating  the 
addends  change  the  final  sum?  No 

2.  Betty  made  three  scarves.  She  used  §  yd.  of  material  for 
each  of  two  scarves  and  f  yd.  for  the  other  one.  How  much 
material  did  she  use  in  all?  Tell  the  short  way  to  find  the  sum 
expressed  in  mixed  form.  n  =  (i + 1) + 1 

=  1+f 

rll  [W] 

Ex.  3-11.  Find  the  number  for  n.  Do  not  copy  the  examples. 
Express  your  answers  in  simplest  form.  When  possible,  associate 
the  addends  in  a  way  that  will  make  the  computation  easier. 


3.  n 

4.  n 

5.  n 


Zj-f  H 


—  5  I  7  I 

—  8  8  r 


7  —I—  a  I —  __1 —  ==  yt  1  7 

U*  10  T  10  T  10  "  1  Tff 


Q  Yl  —  ^ 

y‘  n  15 


_L  7  _1_  13,  13 
^  15  ‘  151  75 


—  5  !  5  1.  i  _L 

—  fi  I  8  i  6  16 


7  -5- 

4  *  12 


+  14  +  11  = 


10.  n  —  2%  +  +  pVri  _2. 


L  4_  J _ I _ 9_  13 

n  1  20  ~  p.n"5?r 


20 


20"5?T 


s-  *  +  ^  +  A  = 


11.  n  = 


_  _7_ 
24 


— |—  _P_  _I_  1  0  . ,  7 

1  24:  '  2.4.1  -Jt 


20  ■  20 
19, 


24' 


24 


11 


12.  What  part  of  a  cake  was  left  after  ^  of  it  was  eaten?!? 
after  ^  more  was  eaten?  1 

13.  Mary  baked  2|  doz.  cookies.  She  served  15  cookies  for  a 
party.  How  many  cookies  did  she  have  left?  18 


14.  Which  pail  has  a  greater  capacity,  and  how  much  more — 

7  gal.,  j  more 

one  which  holds  §  gal.  or  one  which  holds  |  gal.?s  ones’ which 
holds  §  gal.  or  one  which  holds  ||  gal.?^*1-  fmore 
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**  Explain  to  pupils  that  the  simplest  form  may  be  (1)  a  fraction, 
(2)  a  mixed  form,  or  (3)  a  standard  numeral. 
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Pupil’s  Objectives 

(a)  To  learn  to  add  rational  numbers  when  the 
sum  is  greater  than  one;  and  (b)  to  learn  that 
the  Associative  Property  of  Addition  of  whole 
numbers  applies  to  the  set  of  rational  numbers. 

Background 

This  page  extends  addition  of  rational  numbers 
to  include  three  addends  with  sums  greater  than 
1  for  which  it  is  necessary  to  express  the  sum  with  a 
numeral  for  a  whole  number  or  a  mixed  form.  It 
provides  another  opportunity  to  help  pupils  increase 
understanding  of  simplest  mixed  form  and  gain 
skill  in  using  a  computational  procedure  for 
finding  the  simplest  mixed  form. 

Pupils  have  used  the  Associative  Property  of 
Addition  of  whole  numbers  and  have  found  that  the 
way  the  addends  are  associated  often  simplifies 
the  addition.  Pupils  now  discover  that  the  same 
ideas  apply  in  the  addition  of  rational  numbers. 

These  understandings  should  be  strengthened: 

a.  A  fraction  for  a  rational  number  is  in  simplest 
form  when  that  fraction  shows  a  numerator  and  a 
denominator  which  have  no  common  factor  greater 
than  1. 

b.  If  the  numerator  shown  by  a  fraction  is 
greater  than  the  denominator,  the  rational  number 
it  names  may  be  renamed  as  a  whole  number  or  in 
mixed  form. 

c.  If  the  numerator  shown  by  a  fraction  is  a 

multiple  of  the  denominator,  then  the  number  it 
names  is  a  whole  number,  as  in  §  =  4 ;  —  3 ; 

50  _  -i 
50  — 

Pre-Book  Lesson 


On  the  board,  write  the  headings  as  shown 
for  the  table  to  be  used  for  classifying  fractions. 


Fractions  that  name  rational  numbers 

a 

b 

c 

d 

e 

Less 

Equal 

Between 

Equal 

Between 

than  7 

to  7 

7  and  2 

to  2 

2  and  3 

Write  each  of  the  following  fractions  on  a  3-by- 
5  card. 


8 

14 


1  5 
6 


10. 

5 


2  9 
29 


9. 

4 


1  0 
10 


1  6 
12 


28 

32 


12. 

"6 


1  8 
19 


20 

10 


17 

14 


14 

70 


1  5 
15 


1  9 
15 


100 

"50 

7 


2  1 
36 


14 

14 


2_0 

8 


8. 

4 


Distribute  the  cards  to  25  children. 

Direct  each  child  to  examine  the  fraction  on 
his  card  and  decide  which  heading  in  the  table  it 
fits.  Ask  him  to  write  the  letter  of  this  column 
on  his  card  and  to  write  his  name  on  the  card. 

Ask  all  pupils  who  write  a  on  their  card  to 
bring  them  to  you.  Check  each  one  and  if  the 
fraction  is  correctly  classified,  ask  the  pupil  to 
record  it  in  column  a,  to  rename  it  in  simplest  form 
if  necessary,  and  to  explain  why  he  classified  it  as  he 
did. 

If  the  pupil  has  made  an  error,  see  if  he  can 
correct  the  error.  If  he  needs  help,  engage  the  class 
in  a  discussion  of  the  fraction  on  his  card. 

Proceed  in  the  same  way  to  have  each  fraction 
recorded  in  simplest  form,  as  a  numeral  for  a  whole 
number,  or  in  simplest  mixed  form. 

Throughout  the  above  activity,  utilize  the 
generalizations  stated  in  the  Background  section. 


Using  the  Text  Page 

•  Ex.  1 .  If  you  consider  it  necessary,  exhibit 
on  the  board  a  number-line  picture  scaled  in 
tenths.  Use  it  to  show  a  model  for  the  addition 
of  x9o,  t3o5  and  To-  Review  the  Associative  Property 
of  Addition. 

•  Ex.  3-5.  Direct  pupils  to  write  answers,  then 
discuss  them  orally  before  assigning  Ex.  6-14. 

•  Ex.  14.  Don’t  expect  pupils  to  compute  these 
answers.  If  they  do  not  intuitively  know  that  they 
should  think  of  f  as  §  in  order  to  compare  it  to  •§-, 
then  they  should  use  a  number-line  picture  showing 
fourths  and  eighths  to  make  the  comparison.  Do 
the  same  for  §  gal.  and  f  gal. 


Individualizing  Instruction 

Direct  all  pupils  to  count  forward  by  §,  from 
§  to  3,  making  a  record  such  as  the  following:  f; 
<L_3.  I2_i4_a.  1£=1£.  and  so 


0  —  3.  9  —  1.1. 

8  —  4)  8  —  1  8)  8  —  is-1 


2i 


on. 
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Pupil’s  Objectives 

(a)  To  review  relationships  in  the  table  of 
time  measurement;  (b)  to  gain  practice  in  finding 
the  simplest  form  for  a  rational  number  named  by 
a  fraction;  and  (c)  to  learn  to  solve  verbal  problems 
which  involve  rational  numbers. 

Background 

The  everyday  usage  of  facts  in  the  different 
tables  of  measurement  permits  a  great  deal  of 
flexibility.  The  time  it  takes  to  fly  from  one  city 
to  another  may  be  expressed  as  75  minutes,  as  1  hr. 
15  min.,  or  as  If  hr.  The  weight  of  a  bunch  of 
grapes  may  be  given  as  If  lb.,  1  lb.  8  oz.,  or  24  oz. 

Pupils  need  to  understand  the  different  ways  of 
expressing  a  measurement.  This  requires  mastery 
of  the  relationships  in  each  table  of  measurement, 
facility  in  converting  from  one  unit  of  measurement 
to  another,  and  ability  to  deal  with  rational 
numbers  as  they  are  used  in  expressing  different 
measures. 

Pre-Book  Lesson 

•  Display  a  clockface*  or  an  old  alarm  clock. 
Turn  the  hands  to  represent  the  passage  of  time 
from  1  o’clock  to  2  o’clock.  Ask  the  number  of 
minutes  represented.  In  the  same  way,  turn  the 
hands  from  2  o’clock  to  2:15  and  ask  pupils  to 
tell  the  number  of  minutes  and  also  the  part  of  an 
hour  represented  by  this  passage  of  time. 

Repeat  the  above  moving  the  hands  from  2:30  to 
3:00  then  from  3:00  to  3:45. 

Record  on  the  board  the  relationships  for  each 
of  the  above  demonstrations  as  given  below. 

60  min.  =  or  1  hr. 

15  min.  =  M  or  i  hr. 

30  min.  =  or  f  hr. 

45  min.  =  M  or  f  hr. 

Emphasize  the  column  containing  ff,  ff,  §§,  . 

Have  a  pupil  demonstrate  and  explain  the 
computational  procedure  to  use  to  verify  the  fact 

*See  1 1 ,  page  xix. 


that  and  f  are  both  names  for  the  same  number. 
01  15  15  +  15  1 

bhow  —  =  — - —  = 

60  60  +  15  4 

Review  with  children  the  meaning  of  greatest 
common  factor  for  two  numbers;  also,  the  technique 
for  finding  the  greatest  common  factor. 

•  Pupils  have  learned  that  if  the  numerator 
shown  by  a  fraction  is  a  multiple  of  the  denominator, 

the  number  named  is  awhole  number.  For  example, 

60  _  4  _  4 
15  —  1  — 

•  Point  out  that  for  the  denominator  is  a 
multiple  of  the  numerator,  so  the  fraction  in  simplest 
form  will  have  1  for  the  numerator. 

•  Continue  to  turn  the  hands  on  the  clockface 
in  5-minute  intervals  and  make  the  appropriate 
record  on  the  board  as  given  below.  Guide  pupils 
to  examine  each  fraction  to  determine  whether  the 
denominator  is  a  multiple  of  the  numerator. 

1  min.  =  hr. 

5  min.  =  ^  or  _?_  hr. 

10  min.  =  or  _?_  hr. 

20  min.  =  or  _?_  hr. 

and  so  on  to 
55  min.  =  or  _?_  hr. 


Using  the  Text  Page 

Following  the  demonstrations  and  explanations 
in  the  Pre-Book  Lesson,  you  may  wish  to  assign 
Ex.  1-11  for  written  work. 


Individualizing  Instruction 

•  Assist  slower  learners  to  verify  the  results  obtained 
by  computing  in  Ex.  8-9  and  11  by  using  models 
for  the  rational  numbers  involved.  For  Ex.  8,  dem¬ 
onstrate  the  addition  of  f ,  f ,  and  f  by  using  a  clock- 
face.  For  Ex.  9  and  11,  use  number-line  pictures. 

•  Recall  for  all  pupils  the  computational  pro¬ 
cedure  for  finding,  at  the  rate  of  600  miles  per  hr., 
the  distance  traveled: 

in  5  hr.  600  +  4  =  150 

inf  hr.  3  X  150  =  450 
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*  Review  the  idea  that  we  may  rename  a  number  named  by  a  fraction  in  simplest  form 
dividing  both  the  numerator  and  the  denominator  by  the  same  counting  number 
greater  than  1. 

Expressing  Measures  of  Time  in  Simplest  Form 

[O] 

1.  Fred  flew  in  a  jet  airplane  to  visit  his  grandmother. 

120 

The  plane  trip  took  2  hours,  or  _?_  minutes. 

2.  The  drive  from  the  airport  to  his  grandmother’s 
house  took  45  minutes.  What  part  of  an  hour  did  the 
drive  take? 

Yes 

a.  Is  1  minute  g1^  of  an  hour?  AThen  45  minutes 
are  §§  of  an  hour. 

b.  Box  A.  Is  15  the  greatest  whole  number  by 

Yes 

which  45  and  60  are  divisible  ?AFind  the  simplest  form 
for  by  dividing  the  numerator  and  denominator  by 
15.  What  is  the  simplest  form?  t 

c.  The  drive  from  the  airport  to  grandmother’s  house  took 
_  ?  I  of  an  hour. 

[w] 

Express  in  simplest  form.  What  part  of  an  hour  is 

3.  10  min.?  i  4.  20  min.?  t  5.  40  min.?  i-  6.  50  min.?  6- 

7.  One  day  Fred’s  grandmother  took  him  to  visit  the  chil¬ 
dren’s  museum.  They  stayed  for  1J  hr.,  or  how  many  minutes  ?90 
Refer  to  box  B  if  you  need  help. 

8.  Fred  helped  with  the  garden  work.  One  day  he  worked 
for  §  hr.  in  the  morning,  f  hr.  in  the  afternoon,  and  J  hr.  in  the 
evening.  How  many  hours  did  he  work  that  day?  i  f 

9.  Fred  sowed  J  lb.  of  grass  seed  of  one  kind  and  §  lb.  of 
another  kind.  How  many  pounds  of  grass  seed  did  he  use?  i  j- 

10.  If  the  mean  average  miles  per  hour  of  a  plane  is  600,  how 

1,350  mi.  _  450  mi. . 

far  does  the  plane  travel  in  2\  hours ?a  in  £  hr.?A  in  3J-  hr.?  2,100 mi. 

11.  Sally  had  a  piece  of  ribbon  2|  yd.  long.  She  folded  it  in 
the  middle,  and  cut  it  into  2  pieces.  How  long  was  each  piece ?i| yd. 

Use  a  number-line  picture  if  you  need  help. 


A  15  X  3  =  45 
15  X  4  =  60 

45  -*■  15  _  ?  3 
60  t  15  ?  4 


1  hr.  =  60  min. 

\  hr.  =  30  min. 
1-^  hr.  =  _?  _  min. 
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*  Emphasize  the  fact  that  the  Commutative  and  Associative  Properties  of  Addition 
enable  us  to  first  add  the  numbers  named  by  fractions  and  then  the  whole 
numbers  or  vise  versa.  ....  _  ..  ...  . 

A  Method  for  Adding  Rational  Numbers 


Commutative  property,  associative  property  [O] 

1.  Betty  made  a  coat  and  a  dress  of  the  same 
material.  She  used  3^  yd.  for  the  dress  and 
2§  yd.  for  the  coat,  n  =  3^  +  2§ 

a.  Make  an  estimate  of  how  many  yards  of 
material  she  used  for  both.  6 

b.  Can  you  think  of  3^  as  3  +  Then 
you  can  think,  =  2  + 

*  c.  Explain  how  the  work  in  box  A  shows  each  step 

of  the  thinking  for  the  addition.  KeV  idea:  renaming,  commuting, 

and  associating. 

2.  Box  B.  Read  the  mathematical  sentence.  To  do  the 
work,  the  addends  3^  and  4^  are  shown  in  vertical 
form.  Explain  the  work. 

3.  On  the  board,  work  the  example  in  box  B  using 
the  form  shown  for  the  example  in  box  A. 

4.  Box  C.  What  are  the  addends7?^  if  wd6remember 
that  7^  means  7  +  and  means  2  +  we  can 
omit  some  steps  in  the  computation.  Tell  how  to  complete 
the  example.  See  box  c. 

On  the  board,  work  Ex.  5  and  Ex.  6  using  the  form  in 
box  A.  Work  Ex.  7  and  Ex.  8  using  the  form  in  box  B. 

5 .  n  =  6-^  +  2t1q8-|-  6.  n  =  5y^  + 

7.  n  —  4^  +  3y^7-2-  8.  n  =  6^  +  -^o  6f- 

[w] 

Ex.  9-17.  Find  the  number  for  n.  Use  the  form  in  box  C. 
Express  answers  in  simplest  form. 


B 


n  =  3T2  +  4T2 

Add 


3^=3  + 

4T2  =  i± 


5 

12 

1 

12 


7  -1_  _6_ 

'  '  12 


n  =  7^,  or  71 
n  =  7T6  +  2T6 

Add 

7_5_ 

16 

2-21 

16 

Q  ?12 
16 

n  =  9 13 


n  =  31  +  2§ 

=  (3  +  i)  +  (2  + 

5) 

=  (3  +  2)  +  (1  + 

+ 

82 

=  5  +  | 

n  =  5|,  or  5| 

9.  n  =  3^  +  -^3^ 

10.  n  =  6ig  +  3g1o9^- 

11.  n  =  7§  +  21 9f- 


12.  n  =  4yl  +  l^sf 

13.  n  —  9y^  +  2^  n-u. 


15.  n  —  4|  +  1^5 

16.  n  =  41J  +  3 

17.  n  =  5|  +  27Jl 


14.  n  —  9§  +  If  10j_ 
4  Extra  Examples.  Set  61. 


Extra  Activity.  Set  141. 
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Pupil’s  Objectives 

(a)  To  learn  to  add  rational  numbers  expressed 
in  mixed  form  when  the  sum  of  the  numbers 
expressed  as  fractions  is  less  than  1 ;  (b)  to  increase 
ability  to  express  fractions  in  simplest  form;  and 
(c)  to  review  the  commutative  and  associative 
properties  for  addition  of  whole  numbers  and  to 
learn  that  these  properties  apply  in  the  addition 
of  rational  numbers  expressed  in  mixed  form. 

Background 

Understanding  of  the  computational  procedure 
for  adding  rational  numbers  expressed  in  mixed 
form  is  dependent  upon  the  following  understand¬ 
ings  which  have  been  thoroughly  developed  earlier: 

a.  A  mixed  form  for  a  rational  number,  such  as 
2§,  is  a  short  way  of  writing  2  +  § . 

b.  The  addition  of  two  rational  numbers  expressed 
with  fractions  showing  a  common  denominator  is 
accomplished  by  showing  the  sum  of  the  numerators 
of  the  addends  over  the  common  denominator  of 
the  addends. 

Since  addition  of  rational  numbers  expressed 
with  fractions  showing  a  common  denominator  is 
basically  the  addition  of  whole  numbers  (the 
numerators),  the  commutative  and  associative 
properties  of  whole  numbers  hold  also  for  rational 
numbers.  Using  these  properties  together  permits 
us  to  rearrange  the  addends  in  any  way  we  find 
advantageous.  These  ideas  are  emphasized  in  the 
Pre-Book  Lesson. 

Pre-Book  Lesson 

Show  on  the  board  Ex.  A.  Have  pupils  explain 
the  renaming  of  the  addends  in  such  a  way  that  it 
is  easy  to  add  tens  to  tens  and  ones  to  ones.  Then 
ask  what  properties  permitted  the  rearrangement 
of  the  addends. 

Show  Ex.  B  on  the  board  as  an  alternate  form 
for  recording  the  work  in  Ex.  A. 


A 

n  =  24  +  53 
=  (20  +  4)  +  (50  +  3) 
=  (20  +  50)  +  (4  +  3) 
=  70  +  7 
n  =  77 


G 

n  =  3f  + 

—  (3  +  f)  +  (2  +  ^) 
=  (3  +  2) +  (*  +  *) 
=  5+f 
n  —  5f 


B  Add 
24  =  20  +  4 
53  =  50  +  3 

70  +  7  or  77 


D  Add 
3f  =  3+| 
2|=2_±i 

5  +  f  or  5f 


Next  show  Ex.  C  on  the  board  and  ask  pupils  to 
rename  each  addend  as  the  sum  of  a  whole  number 
and  a  rational  number. 

Point  out  that  we  can  rearrange  the  addends  to 
associate  the  whole  numbers  3  and  2,  and  the 
rational  numbers  f-  and  -§•  by  applying  the  commu¬ 
tative  and  associative  properties. 

Show  Ex.  D  as  an  alternate  form  for  Ex.  G  and 
then  compare  the  algorithms  for  Ex.  B  and  D. 


Using  the  Text  Page 

Ex.  1.  Many  children  will  obtain  the  result 
5§  as  they  estimate.  They  should  express  this  sum 
in  simplest  mixed  form.  Explain  that  in  using 
units  of  measurement,  such  as  the  yard,  we  usually 
express  parts  of  a  unit  in  simplest  form. 


Individualizing  Instruction 

•  For  slower  learners ,  you  may  need  to  show  the 
addition  for  Ex.  1  on  a  number-line  picture.  For 
this  purpose,  associate  the  whole  numbers  and 
represent  them  by  unit  segments.  Next  associate 
the  fractions  and  represent  them  by  a  unit  segment 
partitioned  into  eighths. 

•  For  all  pupils,  assign  Extra  Examples,  Set  61, 
and  Extra  Activity,  Set  141,  as  needed. 
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Pupil’s  Objectives 

(a)  To  learn  to  subtract  rational  numbers  ex¬ 
pressed  in  mixed  form  when  no  renaming  of  the 
sum  is  necessary;  and  (b)  to  gain  practice  in  adding 
rational  numbers  expressed  in  mixed  form. 

Background 

This  lesson  provides  the  opportunity  to  rein¬ 
force  the  idea  that  a  mixed  form  for  a  rational 
number  really  expresses  a  sum  whether  or  not  the 
addition  symbol  is  used.  5-J  =  5  +  + 

A  great  deal  of  practice  in  finding  the  simplest 
form  for  a  rational  number  named  by  a  fraction 
is  also  provided.  While  this  renaming  can  usually 
be  done  by  inspection,  you  may  wish  to  provide 
examples  in  which  pupils  need  to  use  a  systematic 
procedure  for  determining  the  greatest  factor  com¬ 
mon  to  both  the  numerator  and  the  denominator 
of  a  fraction. 

On  this  page  the  vertical  algorithm  is  used  as 
the  form  for  subtracting  two  rational  numbers. 
The  whole  numbers  are  subtracted,  and  the  result 
is  recorded;  then  the  numerators  for  the  fractions 
are  subtracted  and  recorded  over  the  common 
denominator. 

Using  the  Text  Page 

•  Ex.  1.  In  subtraction  some  pupils  find  the 
long  way  of  expressing  the  mixed  form  confusing. 
This  is  caused  by  the  appearance  of  the  plus  signs 
in  the  algorithm  while  the  operation  to  be  per¬ 
formed  is  subtraction.  If  the  algorithm  in  box  A 
seems  difficult,  work  Ex.  1  using  the  shorter  algo¬ 
rithm  as  in  box  B. 

•  Ex.  1-2.  If  pupils  have  difficulty  in  identifying 
subtraction  as  the  operation  to  use,  read  and  solve 
each  problem  using  only  the  whole  number  part 
of  each  numeral. 


•  Ex.  6.  Explain  that  the  result  could  be  shown 
as  8y,  but  this  is  unnecessary  because  0; 
8  +  £  =  8.  Ask  pupils  what  the  identity  element  is 
for  addition  of  whole  numbers. 

•  Ex.  7.  If  this  example  were  3  —  3,  we  would 
record  0  as  the  result.  For  3|  —  3|,  we  could  write 
0  +  f,  but  this  is  not  necessary.  To  write  Of  is 
confusing.  With  numerals  for  whole  numbers  we  do 
not  write  05  for  5. 

•  Before  assigning  Ex.  11-19,  ask  pupils  to  ex¬ 
amine  them  and  tell  which  ones  will  be  worked 
by  using  an  operation  other  than  the  one  indicated 
by  the  sign  in  the  mathematical  sentence. 

•  Ex.  13.  Have  pupils  indicate  that  n  represents 
an  unknown  addend,  8t3q  represents  the  known 
addend,  and  8yo  represents  the  known  sum. 

•  Ex.  16.  Point  out  that  n  represents  an  unknown 
sum  since  jV  is  to  be  subtracted  from  it.  Then  1+ 
and  3y2  represent  known  addends. 

Individualizing  Instruction 

•  Supervise  the  work  of  slower  learners  closely  as 
they  write  Ex.  11-19  on  their  papers.  Insist  upon 
careful  placement  in  columns  of  the  fractions  and 
the  numerals  for  whole  numbers.  Suggest  that 
they  write  the  name  of  the  operation  above  the 
algorithm  for  each  example.  This  is  particularly 
important  when  some  examples  require  addition 
and  others  require  subtraction. 

•  Assign  Extra  Examples,  Set  62,  and  Extra 
Activity,  Set  142,  for  all  pupils  as  needed. 

•  Direct  more  capable  pupils  to  formulate  and  work 
word  problems  using  the  following  information: 

a.  Tom’s  weight  is  92|  lb.  Bob’s  weight  is  865  lb. 

Compare  their  weights. 

b.  Study  2^  hr.  on  Sat.;  \\  hr.  on  Sun. 

Compare  the  number  of  hours  studied. 

c.  Weight  of  one  package  of  meat  is  5y76  lb. 

Weight  of  another  package  of  meat  is  3y52  lb. 

Compare  the  weight  of  both  packages. 
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*  Reinforce  the  idea  that  a  mixed  form  for  a  rational  number  really  expresses  a  sum  whether 
or  not  the  addition  symbol  is  used. 


A  Method  for  Subtracting  Rational  Numbers 

[OJ 

1.  One  melon  weighs  6§lb.,  and  another  melon  weighs 

4f  lb. 

a.  Why  might  you  estimate  the  difference  in 
weight  as  a  little  more  than  2  lb.?  7-5=2 

b.  Box^.  We  rename  6|  as  6  +  §.  How  is  4§ 
renamed? a ^hen  can  you  subtract  4  from  6  and  § 
from  J  separately?  ves 

c.  The  difference  in  weight  is  pounds. 

2.  One  of  the  squashes  Jim  raised  in  his  garden 
weighed  lb.  Another  one  weighed  7^  lb.  How 
much  less  did  the  smaller  one  weigh?  Estimate  the 
answers  then  explain  the  work  in  box  B.a  Notice  that 
we  may  write  the  mixed  forms  the  shorter  way. 

On  the  board,  work  Ex.  3-5.  Use  the  form  in 
box  A  for  Ex.  3:  the  form  in  box  B  for  Ex.  4-5. 

4T  5i 

3.  n  =  5|  —  1JA4.  n  =  7&  -  2^AS5.  n  +  3*  = 

Ex.  6-10.  Explain  each  subtraction.  In  Ex.  6  and 
Ex.  7  why  don’t  we  show  a  zero  in  the  answer?  «  ™  «°t 

necessary. 

9.  6*  10.  7| 

2A  i_ 

A3  725 

^To  De 

[w] 

Ex.  11-19.  Find  the  number  for  n.  Answers  expressed  in 
fraction  or  mixed  form  should  be  in  simplest  form. 

11.  n  =  6|  -  2|  4  14.  n  =  4f  —  2  21  17.  n  =  10J  -  1£  9f 

12.  n  =  5J  +  4|  15.  *  =  9jf  -  **  18.  n  =  ^  +  -Jf  if 

13.  n  +  8^  =  Sfti  16.  *  -  ^  =  3*>|  19.  *  +  1*  = 

Ex.  20-23.  Work  mentally.  Write  only  the  answer. 

20.  5i  +  6£n%21.  5T%  -  22.  8^5  +  23.  3§  -  2i  4 

4  Extra  Examples.  Set  62.  #  Extra  Activity.  Set  142. 


6.  9|  7.  3|  8.  5Ji 

IS  34  i* 

ft  6_  3  4  .4.  _  41 

°  8  4  ^12  ^3 


n  =  65  -  4S 

Subtract 

=  6  +  S 

4f  =  4  +  § 

2  +  | 

»  =  2|,  or  24 


B 


w  —  QII  7  5 

U  *16  '  T6 

Subtract 

9U. 

16 

7J>- 

16  , 


2  6 
Z16 


2-s 

72=  _  ?  i 
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*Help  pupils  to  understand  that  a  great  deal  of  the  computation  we  do  mentally,  or  by  making 
a  record,  is  for  the  purpose  of  expressing  numbers  in  the  simplest  possible  form.  Then  they 
are  easier  to  think  about  and  use. 

Addition  of  Rational  Numbers 


Renaming  a  partial  sum  [O] 

1.  Ann  bought  a  beef  roast  weighing  3|  lb. 
and  a  pork  roast  weighing  4§  lb.  She  wanted 
to  know  the  total  weight. 

a.  Did  the  meat  weigh  at  least  7  lb.?Yefess 

than  9  lb.?VA"fexplain.  TT  ,h“ 3?<4' 

b.  Box  A.  What  is  the  sum  of  J  and  f  ?  ™ 
Why  can  ^  be  expressed  as  l|?Y^What  is  the 
sum  of  7  and  If?8* What  is  the  simplest  form 
for  8§?  sj. 

c.  Ann  bought  _?a^lb.  of  meat. 

*  2.  Box  B.  We  can  shorten  the  computation 
by  using  3y^  instead  of  3  +  -^  and  1*  instead 
of  1  +  _?a  What  is  the  sum  of  and 
Tell  what  you  think  to  express  -}-§  in  mixed 
form.  °r  4 

Ex.  3-5.  Tell  how  to  complete  the  addition. 

5. 


4.  4f 
2§ 


6^  =  -?li 


65  =  >7 

u5 


7 

10 

4_9_ 

MO 

A16 

^TO 


Ex.  6-8.  Estimate  the  sum.  Then  work  each  one  on  the 
board,  using  the  form  shown  in  box  B. 

6 •  n  —  3*  +  2y^6|.  7.  n  —  7 *  +  lyf  9^  8*  n  =  +  *  5^ 


[w] 

Ex.  9-22.  Copy  and  add.  Then  copy  again  and  subtract. 
Use  the  form  shown  in  box  B. 


9. 

75 

1  6 

10. 

2-9- 

-mo 

11. 

QU, 

y12 

12. 

J16 

13. 

81^ 

°15 

14. 

n 

15.  3| 

3J 

11;  4f 

3 

10 

3 b  2f 

4^ 

14  b  5i 

2&  7* 

4 

3_8_ 

J15 

3f  13f- 6 

3|  7b  0 

16. 

125 

17. 

4§ 

18. 

H 

19. 

12| 

20. 

1544. 

l  2 

21. 

22* 

22.  If 

£f 

22  V  4 

3  7 

05  1 
±6 

4  7 

4 

10-5- 

iu12 

261;  5I 

17*  39i 

;5*  li  3;^ 

4  Extra  Examples.  Set  63.  #  Extra  Activity.  Set  143. 
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Pupil’s  Objectives 

(a)  To  learn  to  add  rational  numbers  expressed 
in  mixed  form  when  it  is  necessary  to  rename  a 
partial  sum;  and  (b)  to  obtain  practice  in  esti¬ 
mating  sums. 


Background 

The  addition  on  this  page  is  an  extension  of 
the  work  on  page  120,  which  is  illustrated  by 
Ex.  A.  The  addition  in  Ex.  B  includes  the  extra 
step  of  renaming  y§  in  mixed  form.  Then  a  second 
addition  example  (8  +  lye)  is  worked  and  the 
result  is  written  as  9§  in  simplest  mixed  form. 

B  ( with  carrying ) 

k_7_ 

31  6 
315 

8ff  =  8  +  lT6e 


A  (no  carrying ) 

3-5. 

->12 

4_i_ 

^1  2 

7_§_ 

'  12 


71 

•  9 


=  9T66,  or  9§ 


Success  with  addition  of  the  type  illustrated  in 
Ex.  B  requires  that  pupils  have  the  following  under¬ 
standings: 

a.  If  the  numerator  of  a  fraction  is  greater  than 
the  denominator,  the  rational  number  it  names  may 
be  renamed  as  a  whole  number  or  in  mixed  form. 

b.  If  the  numerator  of  a  fraction  is  a  multiple 
of  the  denominator,  then  the  rational  number  it 
names  is  a  whole  number.  y§  =  2,  because  32  = 
2X16.  Another  way  of  thinking  is  the  following: 

32 
16 


32  16  2 

16  +  16~  1~Z' 


1 1 


c.  The  thinking  involved  in  expressing  -y-  in 
mixed  form  includes: 

Find  the  greatest  multiple  of  4  which  can  be 
subtracted  from  11.  This  is  8. 

11  „„  8  1  ,3 


Rename  as  y  +  y. 

Rename  #  as  the  whole  number  2. 


Pre-Book  Lesson 

•  Show  the  following  examples  on  the  board. 

d 


a.  | 

f-¥ 


b. 

g- 


1 0 
5 

1 5 
4 


1  8 
3 


h  1-2. 

n-  12 


24 
2 

i  35 
16 


„  80 
e-  10 


1  5 
6 


J' 


For  each  of  Ex.  a-e,  have  pupils  write  on  the 
board  the  whole  number  name  for  each  rational 
number  given.  Emphasize  different  ways  of  think¬ 
ing  to  obtain  the  answer. 

For  each  of  Ex.  f-j,  have  pupils  express  the 
rational  number  in  simplest  mixed  form. 

•  Have  pupils  write  on  the  board  fractions  which 
name  numbers  that  are  less  than  1;  that  are 
greater  than  1  and  less  than  2;  that  are  also  whole 
numbers;  that  are  greater  than  \  and  less  than  1. 

Using  the  Text  Page 

•  Ex.  1.  To  help  pupils  estimate,  ask  whether 
4|  is  nearer  to  5  or  to  4.  Ask  whether  3§  is  nearer  to 
3  or  to  4.  Then  we  estimate  by  thinking  5  +  3  =  8. 

Some  pupils  may  estimate  by  thinking  3  +  4  = 
7.  Then  |-  +  f  is  greater  than  1  because  +  •§■  =  1 . 
So  the  estimate  is  8. 

•  Ex.  2.  Tell  pupils  that  the  correct  sum  is 
shown  in  box  B  with  four  different  numerals: 
4yf ,  or  (4  +  lyy),  or  5y62,  or  5y.  Explain  that  if  4y§ 
refers  to  a  number  of  feet,  it  is  easier  to  interpret 
5y  than  4yf . 

Individualizing  Instruction 

For  slower  learners  who  still  find  it  difficult  to 
work  with  fractions  in  which  the  numerator  is 
greater  than  the  denominator,  duplicate  a  sheet 
containing  examples  such  as  Ex.  a-d  shown  below. 
Direct  pupils  to  write  the  correct  numeral  in  place 
of  the  question  mark. 


Then  ^y-  =  2  +  f,  or  2f. 

0  19  _  15  1  ? 

a-  5  —  5  T  5 

-7-4.2 
—  3  m  3 

For  all  work  with  rational  numbers,  insist  that 

=  ?  +  t 

—  4  +  ? 

pupils  prepare  uncrowded,  well  organized  papers, 

=  3f 

_ ? 

taking  care  to  write  in  columns  numerals  for  whole 

r  20  _  1_6_  1  4 

C-  8  —  ?  4  8 

d.ff 

_  30  1  ? 

—  15  T  ? 

numbers  under  each  other  and  fractions  under 

=  1+? 

—  ?  4_  _2_ 

—  •  T15 

each  other. 

=  ? 
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Pupil’s  Objectives 

(a)  To  gain  practice  in  writing  and  solving 
mathematical  sentences  for  verbal  problems  which 
contain  rational  numbers;  and  (b)  to  become 
familar  with  the  wide  range  of  social  situations 
which  require  the  use  of  rational  numbers  to  express 
measurements  with  the  desired  degree  of  precision. 

Background 

Except  for  the  use  of  rational  numbers  to  express 
measurements,  the  verbal  problems  on  page  123 
are  not  more  difficult  than  those  in  Chapters  1  and 
2  in  which  only  whole  numbers  were  used. 

In  many  of  the  problems,  the  measurement  is 
related  to  pounds  and  fractional  parts  of  a  pound. 
The  opportunity  is  thus  presented  for  reinforcing 
the  work  on  page  117  where  parts  of  a  pound  were 
converted  to  ounces. 

Using  the  Text  Page 

•  The  entire  page  is  designated  as  a  written 
assignment  for  pupils  to  do  independently.  How¬ 
ever,  you  may  wish  to  work  some  of  the  problems 
on  the  board  with  pupils  participating  to  establish 
a  form  for  showing  the  work  on  paper  in  a  syste¬ 
matic  manner. 

•  It  is  suggested  that  you  have  pupils  show  the 
work  on  their  papers  in  the  form  shown  in  box  B 
on  page  122.  Then  after  the  number  for  n  has  been 


found,  pupils  should  write  an  English  sentence  to 
answer  the  problem  question. 

Pupils  might  write  the  following: 

For  Ex.  1,  Both  chickens  together  weighed  9  lb. 

For  Ex.  2,  One  chicken  weighed  2\  lb.  more  than  the 
other  one. 

For  Ex.  3,  Mrs.  Day's  chickens  cost  $3.60. 

•  Tell  pupils  that  if  answers  to  problems  involve 
rational  numbers,  express  them  in  simplest  mixed 
form. 

•  Ex.  2.  Make  certain  pupils  realize  that  this 
problem  uses  the  information  given  in  Ex.  1. 

•  Ex.  3.  Since  they  use  the  answer  for  Ex.  1 
in  working  Ex.  3,  suggest  that  pupils  check  their 
answer  for  Ex.  1  to  make  certain  it  is  correct. 

•  Ex.  7.  Make  certain  pupils  realize  that  this 
problem  uses  the  information  given  in  Ex.  6. 

•  Ex.  9.  This  is  a  2-step  problem.  Ask  pupils 
why  they  will  need  to  do  some  computing  before 
they  can  write  the  mathematical  sentence. 

Individualizing  Instruction 

•  Work  with  slower  learners  as  a  group  in  the 
writing  of  the  mathematical  sentences.  Then  have 
them  solve  the  sentences  independently. 

•  All  pupils  may  need  assistance  with  Ex.  12. 
Suggest  that  they  first  work  the  problem,  substi¬ 
tuting  8^  for  80^,  2<t  for  20^,  4^  for  40^,  and  6£ 
for  60£. 

For  all  pupils,  assign  Extra  Examples,  Set  64, 
and  Extra  Activity,  Set  144,  as  needed. 
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Using  Rational  Numbers 

A.  and  S.  [W] 

Write  a  mathematical  sentence  for  each  of  the 
following.  Then  find  the  answer  for  the  problem. 

1.  Mrs.  Day  bought  two  chickens.  One 
chicken  weighed  5f  lb.,  and  the  other  weighed 
34  lb.  How  much  did  both  chickens  weigh  ?^ 

**  n-5-^4-  3-£;  9  lb 

2.  For  Ex.  1,  what  was  the  difference  in 
weight  of  the  two  chickens?  n=5*_3i;  2ilb- 

3.  At  45 <£  a  pound,  how  much  did  Mrs.  Day’s 
chickens  cost?  n=9x0'45; $4  05 


4.  Bob  bought  If  lb.  of  ground  beef  and  2|  lb. 
of  pork  chops.  How  many  pounds  of  meat  did  he 
buy  in  all?  n==1l+2l;  4t 

5.  The  meat  man  had  a  piece  of  bacon  weighing  2g  lb.  He 
sold  f  lb.  How  many  pounds  of  bacon  were  left?  n=2|-|;  2^ 

6.  Mrs.  Barnes  bought  2  steaks.  One  steak  weighed  lg  lb., 
and  the  other  weighed  1|  lb.  Together  the  steaks  weighed  how 
many  pounds?  n=1l+1l;3f 

7.  How  much  less  did  one  steak  weigh  than  the  other? 

8.  At  86 <£  a  pound,  how  much  does  g  lb.  of  bacon  cost?"=°  86^2;  $0  43 

9.  Which  costs  more,  g  lb.  of  sausage  at  64<£  a  pound  or  \  lb. 
of  boiled  ham  at  96<£  a  pound?  How  much  more? 

10.  Some  Scouts  planned  to  have  4g  lb.  of  hamburger  for 
their  campfire  cookout.  Tom  brought  £  lb.,  and  Jim  brought 

If  lb.  How  many  more  pounds  were  needed  to  make  4g  lb.?n=H-(4+14>; 2 

11.  If  hamburger  costs  60<£  a  pound,  find  the  cost  of  4  lb.;  the 

p  i  11  . 1  4.  _  r  a  J  lh  n— 4x0.60:  $2.40;  n=0.60~2;  30£ 

cost  of  2  lb.,  the  cost  of  4 2  lb.  n_2.4o+o.30;  $2.70 

12.  At  80 <£  per  pound,  what  part  of  a  pound  of  candy  can  you 

buy  for  20<£?  for  40<£?  for  60<£?  n=$;  i  n=$;  2  n=^;  I 

4  Extra  Examples.  Set  64.  #  Extra  Activity.  Set  144. 
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Remind  pupils  that  any  number  greater  than  1  may  be  expressed  as  a  fraction  or  as  a 
mixed  form.  4  =^,  or  3^ 

Using  Different  Names  for  One 


Subtract 

2=1^ 
*  l6 

1  —  1 
6_  6 

i£ 

*6 


Subtract 


3  =  2| 

7  _  7 

8-8 

oJL 

z8 

»  =  2  4 


Renaming  [O] 

1.  Box  A.  Since  J  of  the  paper  disc  is  gone,  find  what  part 
is  left?  1  -  i  =  n,  1  =  f3  so  §  -  £  =  n.  n  =  _?t. 

2.  Consider  a  paper  disc  with  ^  of  the  disc  removed. 

a.  What  is  1  —  -$ 

b.  What  name  for  1  did  you  use  to  find  the  answer  ?|g- 

3.  For  each  of  Ex.  a-c,  find  the  number  for  n.  Tell  how 
to  rename  1  to  help  in  the  subtraction. 

“•$-$  =  »*  b-  W-  TO  =  c.  £-!  =  »§. 

*  4.  Fred’s  mother  baked  2  pies.  She  put  J  of  a  pie  in  Fred’s 
lunch  box.  How  much  pie  was  left?  In  box  B,  we  renamed 
2  as  _?ij-  before  we  subtracted  n  =  _?»J- 

5.  Mary’s  mother  baked  3  coffee  cakes.  She  served  §  of  a 
cake  for  breakfast.  How  many  coffee  cakes  were  left?  Box  C. 
How  was  3  renamed  to  help  in  the  subtraction  ?a  Explain  the 
work  shown  in  box  C. 


Ex.  6-9.  Copy  and  complete. 
6.  2  =  1  +  1  =  l| 


10 

8.  3  =  2^ 


9  _  o9 

?  -  J  9 


12  9 

~o 


7.  4  =  3  + 

12 

9.  7  =  6^ 

Ex.  10-15.  Find  the  number  for  n.  Show  what  name  you  use 
for  1  to  help  in  the  subtraction.  Work  as  in  box  C. 

10*  6  —  *  =  n  S i  11.  2  -  *  =  »  i*  12.  ii  =  3  -  *  2* 

13.  72  =  7 


I  * 


14.  6  —  n  =  § 


15-  to9o  =  3  ~  «  2i& 


Ex.  16-18.  Let  n  represent  any  whole  number  greater  than 
one.  Write  T  or  F  for  each  sentence. 


16 '  1  ~  \  T  17.  4  X  n  =  4  X  -  f  18.  6  =  5  +  -  t 

n  n 

♦  Extra  Examples.  Set  65. 
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Pupil’s  Objective 

To  learn  how  to  rename  a  whole  number  in 
preparation  for  the  subtraction  of  a  rational  num¬ 
ber  less  than  1. 

Background 

Pupils  have  had  extensive  experience  in  ex¬ 
pressing  the  whole  number  1  as  a  fraction  having 
the  same  number  for  both  numerator  and  denomi¬ 
nator.  l=t  1  =  if  1  =  f§-  In  general,  if  n 

represents  any  counting  number,  then  -  =  1 . 

n 

In  preparation  for  subtracting  in  an  example, 
such  as  5  —  f ,  pupils  first  learn  to  think  of  5  as  the 
sum  of  4  and  1 .  Then  1  is  renamed  f .  5  is  there¬ 
fore  renamed  4  +  §,  or  4§ . 

The  mixed  form  4§  has  been  handled  by  pupils 
and  renamed  as  the  whole  number  5  in  examples 
such  as  the  following: 

n  =  4f  +  f 
=  4  +  (f  +  f) 

=  4  +  f 
=  4  +  1,  or  5 

Using  the  idea  of  undoing  for  subtraction,  we  may 
write  (4§  +  •§)—§•  =  4§ .  In  the  computation 
involved,  4§+  f  =  5.  Then  5  —  f  =  4§. 

Teacher’s  Preparation 

Cut  from  heavy  colored  paper  several  circular 
models  all  the  same  size.  Mark  the  models  so  that 
a  red  one  may  easily  be  cut  into  fourths,  a  blue 
one  into  sixths,  and  a  green  one  into  eighths. 

Pre-Book  Lesson 

Display  a  circular  region  (red).  Tell  pupils  to 
pretend  that  it  is  a  small  cherry  pie.  Then  give 
this  problem: 

“If  Jim’s  Mother  serves  him  J  of  the  pie  for 
lunch,  what  part  of  the  pie  will  she  have  left?” 

If  the  answer  §  is  given,  ask  pupils  to  explain 
their  thinking.  Have  pupils  tell  you  what  to  do 


with  the  make-believe  pie  to  verify  the  answer  f. 
Or  you  may  choose  a  pupil  to  partition  the  region 
into  4  congruent  regions  to  represent  fourths,  then 
remove  one  of  the  fourths.  Make  the  record  on  the 
board  as  follows: 

n  =  1  —  \ 

_  4  _  1 

—  4  4 

_  3 

4 

Next,  ask  pupils  what  part  of  a  disc  is  left  after 
f  of  it  has  been  removed.  Repeat  the  above 
demonstration  and  make  the  record  as  follows: 

n  =  1  -f 

_  6.  5 

—  6  6 

_  1 

—  6 

•  From  the  whole  number  1,  children  are  often 
able  to  subtract  intuitively  rational  numbers  such 
as  \i  t>  f5  T6  an<4  so  on.  However,  emphasis  must 
be  placed  upon  the  renaming  of  the  whole  number 
in  order  to  accomplish  the  subtraction.  Showing 
the  record  on  the  board  for  each  subtraction  should 
clarify  the  renaming. 

Using  the  Text  Page 

•  Ex.  1-3.  If  necessary,  use  cutouts  of  circular 
regions;  partition  each  one  into  parts  of  the  size 
required  to  facilitate  the  removal  of  some  of  the 
parts.  Select  children  to  show  on  the  board,  as 
given  in  the  Pre-Book  Lesson,  the  work  for  each  of 
Ex.  1-3.  As  this  is  being  done,  let  pupils  express 
in  their  own  words  the  idea  that  the  denominator  of 
the  fraction  which  names  the  rational  number  to  be 
subtracted  indicates  the  way  the  whole  number  1  is 
to  be  renamed. 

•  Ex.  5.  If  necessary,  picture  on  the  board 
three  circular  regions  and  ask  pupils  how  to 
partition  one  of  the  regions  so  that  you  can  remove 
(erase)  seven-eighths. 

Individualizing  Instruction 

•  For  slower  learners,  omit  Ex.  16-18. 

•  More  capable  pupils  may  show  number-line 
pictures  on  the  board  to  verify  the  results  obtained 
by  computation  for  Ex.  11  and  12. 
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Pupil’s  Objectives 

(a)  To  learn  to  subtract  from  a  whole  number 
a  rational  number  expressed  in  mixed  form;  (b)  to 
gain  practice  in  using  the  symbols  =,  >,  or  <  to 
express  the  comparison  of  two  rational  numbers; 
and  (c)  to  review  estimation  of  products  and 
quotients. 


Background 


This  lesson  is  an  extension  of  the  one  on  the 
preceding  page.  It  is  necessary  to  rename  a 
whole  number  in  preparation  for  the  subtraction 
of  a  rational  number  expressed  in  mixed  form. 
The  emphasis  is  upon  the  computational  procedure 
without  reference  to  models  for  the  numbers  and 
the  operation  involved. 

The  work  on  this  page  strengthens  basic  under¬ 
standings  regarding  the  renaming  of  a  whole 
number  which  is  necessary  for  a  more  difficult 
step  covered  on  page  129.  The  developmental 
phases  for  subtraction  are  illustrated  below. 


1 


_  1_6 

—  16 


7  7  8  _ 

13.—  16.  9  — 

9 

16 


9  =8H 

= 

5A 


o  3  _  71 3 
°10  —  '10 

_ 9  JL 

^10  —  ^10 

Cj— - 

•'10  — 


5# 


Pre-Book  Lesson 

Show  on  the  board  the  examples  given  in  the 
table  below.  Select  pupils  to  explain  the  renaming 
of  the  sum  and  to  record  the  mathematical  sentence 
for  each  example  as  shown  in  column  III. 


I  II  III  IV 


Sum 

Known 

Mathematical 

Checking 

Addend 

Sentence 

Sentence 

a. 

4 

3 

8 

78.  3  _  o5 

J8  8  —  a  g 

3f  +  f  =  3f ,  or  4 

b. 

9 

5 

1  6 

_?_ 

c. 

6 

9 

20 

d. 

5 

6 

7 

e. 

10 

8 

1  5 

? 

f. 

8 

23 

50 

After  completing  column  III  for  all  examples, 
recall  that  addition  of  a  number  undoes  subtraction 
of  that  number.  Have  pupils  complete  and  explain 
the  sentences  for  column  IV. 

Using  the  Text  Page 

•  Ex.  1 .  Write  this  verbal  problem  on  the  board 
and  ask  pupils  to  solve  it  without  your  help.  Have 
books  closed  and  make  no  reference  at  first  to  the 
fact  that  this  is  a  problem  from  the  text. 

Observe  to  see  which  pupils  are  applying  under¬ 
standings  developed  thus  far.  If  necessary,  suggest 
that  pupils  first  solve  the  problem  substituting 
1  yd.  for  If  yd. 

Pupils  who  get  the  correct  answer  may  be 
directed  to  continue  with  Ex.  2-7  on  their  papers. 
Refer  pupils  to  the  algorithm  shown  in  the  box 
on  page  125. 

Pupils  who  need  more  developmental  work  may 
engage  in  the  discussion  and  in  the  board  work 
suggested  in  the  text. 

•  Ex.  8-16.  As  pupils  work  independently, 
insist  that  they  use  the  algorithm  shown  in  the 
box.  Make  certain  pupils  align  the  numerals  for 
whole  numbers  and  the  fractions  carefully  as  they 
work. 

•  Ex.  17-25.  Ask  pupils  to  identify  the  mathe¬ 
matical  sentences  in  which  the  sign  appearing  in 
the  sentence  does  not  indicate  the  operation  to 
use  to  find  the  number  for  n.  [Ex.  19,  21,  24,  25] 

•  If  there  seems  to  be  too  many  examples  on  this 
page  for  one  day’s  assignment,  you  may  want  to 
postpone  some  portions  of  the  page  until  you  feel 
pupils  need  additional  practice  of  a  particular  type. 

Individualizing  Instruction 

®  Omit  Ex.  26—31  for  slower  learners ,  or  else  work 
the  examples  orally  helping  them  to  discover  which 
symbol  to  use. 

•  Use  Ex.  32-35  as  an  oral  exercise  for  all  pupils. 

•  For  all  pupils,  assign  Extra  Activity,  Set  145,  as 
needed. 
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*  The  emphasis  on  this  page  is  upon  the  computational  procedure  without  reference  to 
models  for  the  numbers  and  operation  involved. 

^Subtracting  Rational  Numbers 

Renaming  for  subtraction  [O] 

1.  Tom  cut  a  piece  of  rope  If  yd.  long  from  a  piece  6  yd. 
long.  How  long  was  the  piece  of  rope  that  he  had  left? 

a.  What  is  the  mathematical  sentence ?nT&lcFTom  have 
at  least  4  yd.  left? Explain.  <  2  and  6-2=4 

So  that  we  can  subtract 


A 


■•Tii  ,  .  1,0  that  we  can  su 

b.  In  the  box  at  the  right,  why  is  6  renamed  as  5§  ? 
What  is  |  minus  f ?  .iWhat  is  the  number  for  n?  4i. 

Ex.  2-7.  Estimate,  and  then  copy  and  work  on  the  board. 

2.  n  =  10  —  If  3.  n  =  15  —  14*  ±  4.  n  =  16  -  9* 
5.  n  =  8  7 yq  H  6.  n  =  20  3f  16i  7.  n  —  8  —  f 

[w] 

Ex.  8-16.  Find  the  number  for  n  as  in  the  box. 


8.  W  =  9  -  3*  5fc.ll.  »  =  20  -  18f^l4.  17  -  6*  =  if  10_^ 

9.  if  =  32f  -  lOf  2212.  if  =  14  -  3*^5.  9*  -  4*  =  n  5* 

10.  n  —  1  —  3*  3fc  13.  5  —  2*  =  w  2fcl6.  w  =  12f  —  5§  7^_ 

Ex.  17-25.  Find  the  number  for  n. 

17.  if  =  7*  +  2*  a20.  f  +  2f  =  if  3±  23.  15 J  -  5J  =  if  10 

18.  5*  -  2*  =  H3|21.  if  +  2*  =  9*  7  24.  if  +  8*  =  12*  4i 

19.  8  =  2%  +  if  51  22.  «  =  15  -  8*6^25.  2f  +  n  =  7  4i 

Ex.  26-31.  Copy  and  complete  the  sentence  by  writing  = 
or  >  or  <  in  the  blank  to  make  a  true  sentence. 

26.  If  +  1  _?_^=  27.  f  +  f  _?_<lf  28.  3§  —  If  _?>2f 

29.  7§  +  25  _?>9  30.  6*  -  2  _?>4  31.  6  -  2*  _?<4 

Ex.  32-35.  Without  working  the  examples,  copy  the  estimate 
that  you  think  is  closest  to  the  answer  for  each  example. 

Estimates  Estimates 

32.  6  X  49  240;  280;  300  33.  8  X  97  700;  800;  900 

34.  353  -  7  50i  40;  30  35.  448  -  5  70;  80;  90 

#  Extra  Activity.  Set  145. 
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Emphasize  that  the  four  operations  are  performed  on  tens  and  on  hundreds  just  as  they 


are  on  ones. 

Think  Quickly! 


■A 

Complete  without  using  paper  and  pencil. 

[o] 

a 

b 

c 

d 

1. 

150  -  90  60 

560  -i-  8  70 

54  +  120  174 

O 

00 

VO 

•I* 

o 

00 

2. 

7  X  40  280 

700  —  50  650 

90  X  50  4  5oo 

759  -  109  650 

3. 

270  -4-  3  90 

307  +  80  387 

890  -  220  67o 

350  +  207  557 

4. 

85  +  95  iso 

8  X  90  720 

720  -  9  80 

6  X  700  4  2oo 

5. 

8|  —  If  7 

6t  +  § 7 

5i  -  4£  i 

+  2yo6 

Supplying  Missing  Facts  for  Problems 


[O] 

To  solve  each  problem  below  you  need  more 
facts  than  are  given.  Tell  what  is  missing  in  each 
problem,  and  supply  reasonable  numbers. 

1.  George  bought  6  packages  of  flower  seeds 
and  5  packages  of  vegetable  seeds.  What  was  the 

tOtal  COSt  of  hlS  Seeds?  The  cost  of  the  flower  seeds;  the 

cost  of  the  vegetable  seeds 

2.  George’s  father  bought  a  bird  bath  for  $5.75 
and  J  doz.  geranium  plants.  How  much  change 

did  he  receive  from  $20?  The  cost  of  the  geranium  plants 

3.  The  new  garden  hose  that  Mr.  Green  bought 
is  twice  as  long  as  his  old  hose.  How  long  is  the 

new  hOSe?  The  length  of  the  old  hose 


4.  Mr.  Green  bought  two  trees  at  a  sale.  He  saved  95<£  on 
an  apple  tree  and  $1.19  on  a  peach  tree.  What  was  the  original 
price  of  each  of  the  two  trees?  The  amoont  pajd  for  each  tree 


5.  Mr.  Allen  bought  a  new  power  mower,  and  paid  for  it  in  15 
equal  monthly  payments.  What  was  the  total  cost  of  the  mower? 

The  amount  of  the  monthly  payment 

[W] 

Using  the  facts  you  supplied,  write  a  mathematical  sentence 
for  Ex.  1-5.  Then  find  the  number  for  n  to  solve  the  problem 

Answers  will  vary.  r 
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Pupil’s  Objectives 

(a)  To  increase  skill  in  computing  mentally 
with  whole  numbers  and  rational  numbers;  and 
(b)  to  analyze  verbal  problems  which  contain 
insufficient  data  to  discover  which  facts  are  missing. 

Background 

It  has  been  stated  previously  that  much  of  the 
computation  in  mathematics  may  be  regarded  as 
finding  a  simpler  and  more  easily  interpreted  name 
for  a  number.  In  the  “Think  Quickly!”  section, 
each  example  consists  of  two  numerals  joined  by 
a  sign,  so  each  is  a  name  for  a  number.  This  fact 
should  be  pointed  out  to  pupils.  To  find  a  simpler 
name,  we  perform  the  indicated  operation.  The 
computation  is  relatively  easy,  so  pupils  should  be 
able  to  obtain  answers  without  the  use  of  paper 
and  pencil. 

Many  different  types  of  experiences  are  necessary 
for  the  development  of  ability  to  solve  verbal 
problems.  On  this  page  some  of  the  facts  needed 
to  solve  the  problems  have  been  omitted.  The 
identification  of  missing  facts  requires  careful  read¬ 
ing  and  critical  analysis  of  the  social  situation 
described.  The  teacher  may  need  to  supply  the 
missing  data  since  pupils  have  had  limited  ex¬ 
perience  in  the  purchase  of  garden  supplies. 

The  material  on  this  page  provides  a  change  of 
topics  from  the  rational  number  work  which  pupils 
have  been  learning  quite  steadily. 

Teacher’s  Preparation 

Provide  for  the  bulletin  board,  advertisements  of 
seeds,  plants,  and  other  articles  which  may  be 
purchased  at  a  local  nursery.  Try  to  include  price 
lists  for  the  things  mentioned  in  the  verbal  prob¬ 
lems  on  page  126. 

If  the  above  are  not  available  in  local  papers, 
provide  a  catalog  and  price  lists  from  some  mail 
order  house. 


Using  the  Text  Page 

•  The  Think  Quickly  section  is  designated  as  oral. 
It  is  important  to  provide  guidance  in  thinking, 
so  pupils  should  be  asked  to  think  aloud  as  they 
obtain  answers  without  using  paper  and  pencil. 
Illustrations  of  thought  patterns  are  suggested  as 
follows: 

Ex.  1.  15  minus  9  is  6,  so  15  tens  minus  9  tens 

is  6  tens,  or  60.  Or  150  minus  100  is  50,  so  150 

minus  90  is  60. 

Ex.  2.  7  X  4  tens  =  28  tens,  or  280. 

Ex.  3.  27  tens  divided  by  3  is  9  tens,  or  90. 

Ex.  5.  8  —  1  =  7  and  |  -  |  =  0,  so  8|  -  If  =  7. 

•  To  help  pupils  discover  facts  that  are  missing 
in  the  verbal  problems,  you  may  need  to  ask  some 
guiding  questions.  The  following  are  suggestive: 

Ex.  7.  How  many  packages  of  seeds  did  George 
buy  in  all?  What  other  fact  do  you  need  to  know 
to  find  the  total  cost?  Suppose  the  flower  seeds 
and  vegetable  seeds  each  cost  different  amounts, 
what  facts  would  you  need  to  know? 

Ex.  3.  Could  you  represent  the  length  of  the 
new  hose  on  a  number-line  picture?  Why  not? 
What  fact  would  help  you? 

Ex.  4.  Have  you  seen  signs  at  sales  which  read 
i  off,  ^  off,  \  off  the  regular  price?  If  you  know 
what  part  off  the  regular  price  the  sale  price  was, 
could  you  find  the  original  price  of  an  apple  tree 
and  a  peach  tree? 

As  each  problem  is  discussed,  show  on  the 
board  the  information  needed  to  solve  each  prob¬ 
lem.  Make  clear  to  pupils  what  facts  are  to  be  used 
so  that  all  pupils  will  write  and  solve  the  same 
mathematical  sentences. 

Individualizing  Instruction 

•  Provide  assistance  for  slower  learners  as  a  group 
in  writing  the  mathematical  sentences. 

•  Direct  more  capable  pupils  to  formulate  and 
solve  verbal  problems  similar  to  those  on  page  126 
for  which  they  use  information  from  the  price 
lists  or  catalogs  you  have  provided. 
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Pupil’s  Objectives 

(a)  To  learn  to  rename  rational  numbers  in  a 
form,  which  is  not  the  simplest  mixed  form,  as  in 
5f  =  4§ ;  7§  =  6§ ;  and  (b)  to  review  the  idea  that 
the  whole  number  1  is  also  a  rational  number  which 
may  have  many  fraction  names  as  in  1  =  f ;  1  =  yf. 

Background 

The  work  with  rational  numbers  expressed  in 
mixed  form  on  this  page  is  preparatory  for  sub¬ 
traction  of  rational  numbers  which  involves  a  step 
that  is  sometimes  called  borrowing. 

Many  pupils  will  have  gained  the  ability  to  re¬ 
name  rational  numbers  without  reference  to  models. 
However,  unless  we  relate  work  with  symbols  to 
some  physical  representation,  we  can  not  be  certain 
pupils  have  gained  the  understandings  which  are 
necessary  for  success.  Accordingly,  the  develop¬ 
mental  work  on  this  page  continues  the  use  of  models 
for  rational  numbers  which  are  not  expressed  in 
simplest  mixed  form. 

Teacher’s  Preparation 

•  Cut  from  flannel  3  circular  discs  all  the  same 
size.  Cut  2  of  the  discs  into  thirds. 

•  Cut  from  heavy  paper  a  number  of  circular 
discs  for  pupils  to  use. 

Pre-Book  Lesson 

•  Use  3  circular  discs  all  the  same  size.  First 
display  on  the  flannel  board  1  uncut  disc.  Place 
beside  it  a  disc  cut  into  thirds.  Ask  a  pupil  to  name 
with  a  mixed  form  the  rational  number  suggested 
by  the  discs  on  the  flannel  board.  Provide  guidance 
until  you  get  1  +  f,  or  if. 


Take  another  circular  disc  cut  into  thirds.  Use 
only  one  of  the  thirds  and  place  it  on  the  flannel 
board  beside  the  discs  which  suggest  the  rational 
number  1 3'.  Ask  a  pupil  to  name  with  a  mixed  form 
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the  number  suggested  by  the  discs  now  on  the 
flannel  board. 


O 


1  +  4  +  $,  or  1§ 


Tell  pupils  that  the  numerals  if  and  If  are  not 
in  simplest  mixed  form,  but  that  we  shall  need  to 
work  with  numerals  in  this  form  in  lessons  to 
follow. 

•  Provide  3  uncut  paper  circular  discs.  Ask  a 
pupil  to  use  them  in  any  way  he  wishes  to  suggest 
the  sentence  1  +  f  -j-  f  =  ly. 


Using  the  Text  Page 

•  After  the  experiences  in  the  Px-e-Book  Lesson, 
the  drawings  discussed  in  Ex.  1  and  2  should  be 
meaningful  for  pupils. 

•  Ex.  3.  While  one  pupil  is  making  a  drawing  on 
the  board,  another  pupil  may  use  paper  circular 
discs  to  suggest  first  4f  and  then  make  the  change 
necessary  to  suggest  3-yp. 

•  Ex.  5-6.  You  may  wish  to  have  these  examples 
worked  on  the  board  using  the  form  shown  in 
box  E.  As  each  example  is  discussed,  ask  what 
name  for  the  whole  number  1  was  used. 


Individualizing  Instruction 

•  For  slower  learners ,  provide  individual  kits  of 
fractional-part  cutouts.*  Ask  pupils  to  conxplete 
Ex.  a— d  below  and  to  verify  each  answer  by  using 
the  cutouts. 


a.  2i=n  b.  14  = 


c-  ^io  —  1 10  d.  2§  —  1$ 


Slower  learners  may  also  use  the  cutouts  to 
verify  their  answers  for  Ex.  7—14  on  the  text  page. 
•  Assign  Ex.  e-j  for  more  capable  pupils. 


P  4-Lg.  —  f  C_8 _ 42  5 

^50  -^50  t.  J17  —  4 ~f~ 

h  7_I_  —  /C3.1.  •  /: 4 9  _  r  ? 

n-  '25  —  U2  5  1.  67-5  —  5y5 


g-  9M  =  8yfo 
j-  9^  = 


*See  1 ,  page  xix. 


*  Emphasize  that  often  the  same  rational  number  may  be  named  with  many  mixed  forms, 
but  only  one  will  be  in  simplest  mixed  form. 

Working  with  Mixed  Forms 

Renaming  [O] 

*1.  Which  drawing  suggests  2#?a  If  ?b  Do  2J 
and  If  name  the  same  number?  Yes 

2.  Which  drawing  suggests  3#?c  2|?d  Tell 
how  the  drawing  in  box  D  is  different  from 

One  whole  disc  in  box  C,  is  ahpwt\j>artitioned.iiito  fifths  in  Joox  D. 

the  one  in  box  C.ADo  and  2|  name  the  same 
number? 


Y  es 


3.  On  the  board,  make  drawings  to  suggest  the 
number  4§  and  also  the  number  3-^. 

4.  Box  E.  Different  ways  of  thinking  about  the 
number  9#  are  given.  In  the  first  sentence,  9  is 
renamed  as  8  plus  1.  What  name  for  1  is  used  in 
the  second  sentence  ?|  What  is  the  short  way  to 
express  8  +  #?  s-f 

5.  Tell  how  to  complete  each  sentence  below: 

=  (3  +  1)  +  -?i  7*  =  (_?«_  +  1)  +  f 


0 


-  -?*  +  (*  +  *) 


=  3 


9  7 


=  6  +  (lg  +  -A) 
=  6T8 


6.  Tell  how  to  complete  each  of  Ex.  a-f. 

h  322L  =  4_X 

J10  7l0 


a  31  —  ?-? 
a.  j8  —  z,8 


73  _  A?. 

C*  '5  U5 


1  ~~  u  ^10  710  —  *5  “fij, 

d.  11#  =  10#  e.  4i  =  3J  f.  6ff  =  7^2 


[w] 


1  +  1  +  1=  -?  + 


B 


1  +  1  +  1=  -?2i 


1  +  1  +  1  +  #=  - 


?3i 


D 


1  + 1  + 1  +  #  =  n 


E 


9- 


=  (8  +  1)  +  # 
=  8  +  (f  +  i) 

=  8  +  #,  or  8# 


Ex.  7-14.  Copy  and  complete.  If  you  need  to 
write  any  steps,  use  the  form  shown  in  box  E. 


7.  2#  =  1J 

11.  6#  =  5 1 


8.  8#  =  7# 


9.  7#  =  6# 


17 


1 1 


13.  5|  =  4J 


12.  T~T2  ~  ®T2 

Ex.  15-22.  Copy  and  write  =  or  >  or  <  in  the  blank 


10.  9*  =  8t 

1 

14  6-?-  =  +? 
uio  Jio 


19 

? 

2 

13 


15.  3i  -?:  2f 

19.  §  _?S  4 


16. 


17 


-i  - 


8  -  "8 
20.  7U  -?i  8^ 


17.  J#  -?i  2# 
21.  3i 


18. 


24 

8 


-?<  31 


22.  ^  _?>  6| 
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How  Well  Can  You  Follow  Directions? 


[w] 


Make  and  record  an  estimate  first.  Use  your  estimate  to  help 


you  decide  whether  your  answer  is  reasonable. 

54-6  =  9 


63-30  =  33 

1.  Subtract  $29.88  from  $63.05.  $33.17 

1.300  +  300=  1,600 

2.  Add  1,287  and  299.  1,586 

20x4=80 

3.  Multiply  $18.67  by  4.  $74.68 

4.  Divide  $3.88  by  4.  $0.97 

5  x30=150 

5.  Multiply  $4.79  by  29.  $138.91 

50-20=30 

6.  Subtract  $19.17  from  $50.04.  $30  87 

300  +  70  =  370 

7.  Add  $298.05  and  $71.86.  $359.91 


8.  Divide  $53.10  by  6.  $8.85 

9x600  =  5,400 

9.  Multiply  596  by  9.  5,364 

6,200  —  5,000=  1,200 

10.  Subtract  4,998  from  6,150.  1,152 

100  +  90=190 

11.  Add  $106.15  and  $88.97.  $195.12 

90x60  =  5,400 

12.  Multiply  91  by  58.  5,278 

290-200  =  90  . 

13.  Subtract  $198.09  from  $287.04.  $88  95 

2,400  +  8  =  300 

14.  Divide  2,392  by  8.  299 


Problems  Without  Numbers 

[W] 

Decide  which  operation  would  be  used  for  each 
of  Ex.  1-5  if  numbers  were  given.  Write  A.,  S., 
M.,  or  D.  for  each. 

1.  When  you  know  the  weight  of  a  truck  loaded 
with  tomatoes  and  its  weight  empty,  how  do  you 
find  the  weight  of  the  tomatoes?  s. 

2.  When  you  know  the  selling  price  per  bushel 
for  tomatoes  and  the  total  number  of  bushels  that 
were  sold,  how  do  you  find  the  amount  collected 
for  all  the  tomatoes?  m. 

3.  When  you  know  the  number  of  bags  of  potatoes  bought  and 
the  total  cost,  how  do  you  find  the  cost  per  bag?  D. 

4.  If  you  know  the  weight  of  a  bushel  of  potatoes,  how  do 
you  find  the  weight  of  a  number  of  bushels  of  potatoes?  m. 

0.  If  a  farmer  told  you  the  number  of  miles  he  drove  to  the 
market  and  the  number  of  miles  returning,  how  do  you  find  the 
total  number  of  miles  he  drove  on  the  round  trip?  a. 
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Pupil’s  Objectives 

(a)  To  review  the  rounding  of  whole  numbers  to 
the  nearest  10,  100,  or  1,000;  (b)  to  gain  practice 
in  computing  mentally  with  rounded  numbers;  and 
(c)  to  extend  problem-solving  ability  by  working 
with  verbal  problems  which  do  not  contain  numbers. 

Background 

In  many  sets  of  exercises  in  the  text,  pupils  are 
specifically  directed  to  make  and  record  an  estimate 
first,  then  use  the  estimate  to  judge  the  reasonable¬ 
ness  of  the  answer.  Pupils  should  establish  this 
habit  and  use  estimation  even  when  they  are  not 
directed  to  do  so. 

Rounding  numbers  and  estimating  effectively 
requires  the  development  of  judgment  and  takes  a 
great  deal  of  practice.  Opportunities  to  practice 
estimating  should  be  provided  almost  daily  in 
connection  with  both  new  and  review  work. 

To  make  estimates,  some  pupils  need  to  perform 
the  indicated  operation  on  their  papers,  using 
rounded  numbers.  This  is  a  desirable  procedure  to 
encourage,  since  it  enables  a  teacher  to  check  pupils’ 
thinking. 

In  the  section  “Problems  Without  Numbers,” 
the  emphasis  is  upon  the  identification  of  situations 
which  describe  addends-sum  relationships  or  factors- 
product  relationships. 

Using  the  Text  Page 

•  Work  Ex.  1-3  orally  and  establish  a  pattern 
to  use  in  making  and  recording  an  estimate  for 
each  example.  For  Ex.  1,  elicit  from  children 
that  the  numbers  may  be  rounded  to  the  nearest 
ten  dollars.  Then  record  on  the  board  the  mathe¬ 
matical  sentence  with  rounded  numbers  thus: 
n  =  60  —  30.  Some  children  may  see  that  a  closer 
approximation  can  be  obtained  by  rounding 


$63.05  to  the  nearest  dollar.  Then  the  sentence  is 
n  =  63  -  30. 

In  the  same  way,  discuss  Ex.  2-3  and  show  the 
sentences  to  use  in  estimating.  Then  assign  Ex. 
4-14  as  independent  work. 

After  pupils  have  completed  the  exercise, 
have  the  sentence  used  in  estimating  and  also  the 
computation  for  each  example  shown  on  the  board. 
Check  to  see  if  any  pupil  accepted  a  totally  un¬ 
reasonable  answer  after  making  a  good  estimate. 

•  Have  the  verbal  problems  read  aloud  before 
assigning  the  exercise  as  independent  work.  After 
pupils  have  written  A.,  S.,  M.,  or  D.  to  indicate  the 
operation  to  use  for  each  problem,  discuss  reasons 
for  the  choice  of  operation. 

For  Ex.  1,  ask,  “Is  the  number  of  pounds  the 
truck  weighs  when  loaded,  the  sum  of  the  number 
of  pounds  the  tomatoes  weigh  and  the  number  of 
pounds  the  empty  truck  weighs?”  Is  an  addends- 
sum  relationship  described?  Ask  whether  the 
problem  question  requires  the  finding  of  a  sum  or  a 
missing  addend,  and  why. 

For  Ex.  2,  have  pupils  tell  why  a  factors-product 
relationship  is  described.  Ask  whether  the  problem 
question  requires  the  finding  of  a  product  or  a 
missing  factor,  and  why. 

Continue  in  the  same  way  to  analyze  each 
situation. 

Individualizing  Instruction 

•  Do  not  assign  the  ‘  ‘  Problems  Without  Numbers’  ’ 
section  as  independent  work  for  slower  learners. 
Include  them  in  the  discussion  suggested  above. 
Also  provide  individual  assistance  in  obtaining 
estimates  for  the  exercise  at  the  top  of  the  page. 

•  Direct  more  capable  pupils  to  formulate  verbal 
problems  to  fit  Ex.  1-5  at  the  top  of  the  page,  using 
the  operation  indicated  and  the  numbers  given. 
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Pupil’s  Objectives 

(a)  To  learn  to  subtract  rational  numbers  ex¬ 
pressed  with  mixed  forms,  as  in  9^  —  2f  =  6§, 
where  9^  must  first  be  renamed  8f  in  order  to  do 
the  subtraction;  and  (b)  to  gain  practice  in  the 
multiplication  and  division  of  whole  numbers. 

Background 

In  subtracting  whole  numbers,  pupils  know  that 
it  is  often  necessary  to  rename  the  sum  in  order 
to  subtract  the  known  addend.  For  92-58,  the 
first  step  is  to  recognize  the  need  to  rename  92. 
Then  92  is  renamed  8  tens  +  12  ones,  or  80  +  12. 
In  the  algorithm  the  idea  of  place  value  is  used  and 
the  renaming  is  recorded  in  the  short  form.  We 
ring  @  to  indicate  that  it  means  12  ones,  as  shown 
below  in  Ex.  A.  The  9  in  ten’s  place  is  crossed  out 
and  replaced  by  8. 

In  the  algorithm  for  the  subtraction  of  rational 
numbers,  the  renaming  of  the  sum  is  shown  as  a 
separate  step.  The  known  addend  is  shown  a  second 
time  under  the  renamed  sum.  The  equality  signs 
indicate  that  9T5e  and  8fi  are  names  for  the  same 
number,  as  shown  in  Ex.  B. 

A  g  @  B  Subtract 

tt  9ft  =  8f* 

5_8  2^  =  2^ 

3  4  6xf,  or  6f 

On  page  127,  circular  discs  were  used  to  repre¬ 
sent  the  renaming  of  a  rational  number  expressed 
in  mixed  form.  In  the  Pre-Book  Lesson,  number- 
line  pictures  are  used  as  models  for  the  renaming 
which  is  preparatory  to  the  subtraction  step. 

Pre-Book  Lesson 

45  °r  3 f 

Unit  segment 


4  A  5 


•  Show  on  the  board  the  number-line  picture. 
Indicate  that  we  are  concerned  with  only  part  of 
it,  so  the  part  from  0  to  3  has  been  left  off. 

Ask  a  pupil  to  name  in  simplest  mixed  form  the 
rational  number  associated  with  point  A.  When 
you  get  4f,  record  it  on  the  board. 

Next  ask  a  pupil  to  start  with  3  and  count  by 
x  S  to  point  A  this  way:  3§,  2>\,  3f,  and  so  on  to 
3f.  Have  him  use  a  pointer  and  identify  each 
location  as  he  names  a  number.  Now  complete  the 
record  on  the  board,  4§  =  3f. 

Emphasize  that  these  mixed  forms  both  name  the 
same  number,  which  could  also  be  expressed  with 
a  fraction.  Ask  what  the  fraction  is.  [^-] 

Next  show  on  the  board  Ex.  A.  Ask  A  Subtract 
whether  f  can  be  subtracted  from  §.  4§  =  3f 

Elicit  from  pupils  that  4f  can  be  re-  t  =  f 

named  3f.  Then  complete  the  sub-  3^ 

traction.  Verify  the  result  by  refer¬ 
ence  to  the  number-line  picture. 

•  Have  pupils  think  through  the  subtraction  in 
the  following  examples: 

B  Subtract  C  Subtract 

4f  4^ 

1  _7_ 

1 0 

If  necessary,  show  on  the  board  number-line 
pictures  with  points  for  4f  and  4^  located.  Follow 
the  same  steps  for  renaming  these  points  as  for 
working  with  point  A  in  the  number-line  picture 
shown  above. 

Using  the  Text  Page 

•  Ex.  1—2.  Clarify  that  n  in  the  mathematical 
sentence  represents  the  unknown  addend. 

•  Ex.  7-15.  Make  certain  that  pupils  organize 
their  work  carefully  and  align  numerals  for  whole 
numbers  and  the  fractions  in  columns,  and  that 
they  show  each  step  of  the  thought  pattern. 

Individualizing  Instruction 

•  For  slower  learners ,  provide  assistance  as  they 
wiite  the  example  on  their  papers,  to  make  certain 
they  use  the  correct  form. 

•  For  all  pupils ,  assign  Extra  Examples,  Set  66, 
and  Extra  Activity,  Set  146,  as  needed. 
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Make  certain  that  pupils  organize  their  work  carefully  and  align  numerals  for  whole 
numbers  and  for  fractions  in  columns.  Also,  they  should  show  the  record  for  each  step 
of  the  thought  pattern. 


- 


More  Work  in  Subtracting  Rational  Numbers 

[O] 

1.  When  Bill  bought  a  new  wooden  pencil,  it  was  1\  in. 
long.  After  a  month  it  ^yas  3§  in.  long.  How  much  of  his 
pencil  had  Bill  used  up?ACan  you  find  the  answer  from  the 
picture? 

:e  for  Ex.  1  in  the  box. 


2.  Read  the  mathematical  s 

We  cannot  subtract 


a.  Why  do  we  rename  7;j?ADoes  1\  =  (6  -f  1)  + 


Yes 


Tell  why  6£  is  another  name  for  (6  +  1)  +  J?  (6+ 1)+^6 +(£+!> 

b.  Explain  each  step  of  the  computation.  =64 

c.  Bill  had  used  up  _?3Jin.  of  his  pencil. 

Ex.  3-6.  Explain  the  renaming,  and  then  tell  the  answer  for 
each  subtraction. 


3. 

II 

» — '[CO 

0\ 

Q7  1  73_ 

°6  '5  — 

6f  5. 

II 

•«P 

00 

717 

1 12 

6. 

33  _  419 

1  6  —  ^16 

3  5  _ 
D6 

35  £4,  _ 

D6  °5  ~ 

6| 

1_21  = 

1 1 2 

9  _  9 

16  16 

4 

T 

<4 

4 

[W] 

★ 

Ex.  7- 

15.  Find  the  number  for 

n  as  shown  in  the 

box  above. 

7. 

n- 

n  +  4§  4  10. 

n  =  8i  +  2§  11 

13. 

n  = 

ins  _  35  7 
iU6  d6 

8. 

n  =  7 

rJL  _  3  8  3^1  -1 
15  -'IS  -LA* 

Yl  —  7—- 

n  1  12 

0114 

^12 

il4. 

n  = 

18  - 

9. 

6-9-  = 

U10 

=  n  +  5^412. 

2-21  =  5 
"16  J 

1  1  m3 

16  n 

4  15. 

8* 

=  n  +  5ft  ** 

147,960 

276^00 

186^63 

$2,2*17.15 

163*324 

243,-^58 

16. 

Multiply  by  307: 

480 

9ft0 

609 

$7.45 

532 

794 

9 

5f? 

8r* 

4 

5 

3 

17. 

Divide  by  64: 

576 

359 

532 

200 

320 

192 

538,512 

390,468 

235,950 

$1,246.44 

22,152 

148,356 

18. 

Multiply  by  78: 

6,904 

5,006 

3 

.,025 

$15.98 

284 

1,902 

♦  Extra  Examples.  Set  66.  #  Extra  Activity.  Set  146. 
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Emphasize  the  ideas  that  if  two  addends  are  known,  we  add  to  find  the  sum,  that  if  the 
sum  and  one  of  two  addends  are  known,  we  subtract  to  find  the  unknown  addend. 


if 


0 

7 


7 

7 


5 

7 


14 

7 


2- 

/ 


21 

7 


>■ 


Related  Mathematical  Sentences 


5  14  =  02 

7  '  y  7 
14  _L  5  =  92 
7  '  7  z7 
2|  _  5  =  !4 


Resurvey;  addends-sum  relationship  [O] 

1.  Explain  how  each  mathematical  sentence  in  the  box 
expresses  the  relationship  suggested  by  the  number-line 

piCtUre  above*  They  express  the  addends  -  sum  relationship  for  the  addends  y  and 
1  ■y’  and  the  sum  2  £•. 

2.  One  sentence  for  the  relationship  suggested  by  the 
number-line  picture  below  is  If  +  n  =  2§.  On  the  board, 
write  three  other  sentences  for  the  relationship.  n+i|=2f 

ll  2§~1f=n 

. _ 5 _ . _ n _ # 

■<— - • - • - • - • - . - . - . - . - . - - - - - ^ - - - - - - > — 

o  5  10  15 

5  5  T  .  T 


[w] 

*Ex.  3-5.  Estimate  the  number  for  n,  and  then  copy  and  find 
the  exact  number  for  n. 


Est.  7 


Est.  11 


Est.  4 


3.  n  -  4§  +  2|  4-4.  8t3q  =  n  —  2t9q  n£  5.  7^  —  n  =  2f  4^ 
Ex.  6-11.  Copy  and  find  the  number  for  n. 


6.  n  +  |  =  2\  4  7.  n  -  4J  =  8f  is-l  8.  9yL  -  «  =  2^6 

9.  it  =  6§  +  If  *flO.  »  =  18  -  m#  11.  n  +  f  =  3£  ^ 

Ex.  12-13.  Write  a  mathematical  sentence,  and  then  find  the 
number  for  n  to  answer  the  problem. 


12.  Jean  used  If  yd.  of  ribbon  from  a  piece  3f  yd.  long. 

How  long  was  the  piece  Jean  had  left?  n=3$-i|;  ^  vd 

13.  Ruth  s  program  costume  needed  3§  yd.  of  material,  and 
Ted’s  program  costume  needed  2£  yd.  How  many  yards  were 
needed  for  both  costumes?  n=3i+2£;  s£yd. 
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Pupil’s  Objectives 

(a)  To  review  the  different  mathematical  sen¬ 
tences  which  express  the  addends-sum  relationships 
for  rational  numbers  named  in  mixed  form;  and 

(b)  to  obtain  practice  in  finding  the  number  for 
n  when  n  represents  a  sum  or  an  unknown  addend. 


Background 


Pupils  have  used  number-line  pictures  to  repre¬ 
sent  the  addends-sum  relationship  when  the  sum 
was  a  whole  number  or  a  rational  number  less 
than  1.  On  this  page  the  relationship  is  expressed 
for  rational  numbers  named  by  mixed  forms. 

The  addends-sum  relationship  is  illustrated  below 
(1)  with  whole  numbers;  (2)  with  rational  num¬ 
bers  less  than  1 ;  (3)  with  rational  numbers  named 
by  mixed  forms;  and  (4)  in  the  general  form  where 
a  and  b  represent  the  addends,  and  c  the  sum. 


(1) 

5  +  4  =  9 
9-5  =  4 
9-4  =  5 


(2) 

5  |  4  9 

10  T  10  —  10 

9  5  _  _4_ 

10  10  —  10 

9  4  _  _5_ 

10  10  —  10 


(3) 

lf  +  lf  =  2| 
2$ -If  =  lf 

qjL  1  5^  _  f  2 

1  9  —  A  9 


Thus  the  following  ideas  are  reinforced: 

a.  If  two  addends  are  known,  we  add  to  find  the 
sum. 

b.  If  the  sum  and  one  of  two  addends  are  known, 
we  subtract  to  find  the  unknown  addend. 


Using  the  Text  Page 

•  Ex.  1.  On  the  board,  draw  a  number-line 
picture  like  the  one  in  the  text.  Ask  a  pupil  to 


represent  the  sentence  f  +  if  =  n  in  the  number¬ 
line  picture. 

Ask  what  property  of  addition  of  rational  num¬ 
bers  is  represented  by  the  sentence: 

lf  +  f  =  f  +lf 

Use  the  sentence  (if  +  f )  —  f  to  explain  the 
idea  that  subtracting  a  rational  number  “undoes” 
the  addition  of  the  same  rational  number. 

•  Ex.  2.  Ask  a  pupil  to  show  on  the  board  the 
computational  procedure  for  finding  the  number 
for  n  in  the  sentence  if  +  n  —  2§. 

Next  rename  If  and  2§  with  fractions  and  have 
the  example  worked  with  fractions. 

•  Ex.  3-1 1 .  Discuss  these  examples  orally  before 
assigning  them  for  written  work.  For  each  one 
have  pupils  identify  the  sum  and  the  addends. 

Elicit  from  pupils  the  general  statement  that  when 
n  represents  an  addend,  we  subtract  to  solve  for 
n;  and  that  when  n  represents  the  sum,  we  add  to 
solve  for  n. 

Individualizing  Instruction 

•  Provide  assistance  for  slower  learners  as  a 
group  as  they  work  Ex.  3-11.  They  may  have 
difficulty  in  deciding  whether  the  number  for  n 
represents  a  sum  or  an  unknown  addend. 

•  All  pupils  may  find  examples  from  newspapers 
and  magazines  of  practical  problems  involving 
addition  of  rational  numbers  expressed  in  mixed 
form.  Suggest  that  pupils  look  on  the: 

(a)  women’s  pages  (cooking  and  baking  recipes). 

(b)  gardening  pages  (height  of  shrubs,  amounts 
of  fertilizer,  etc.). 

(c)  hobby  pages  (measurements  for  making 
things). 

(d)  sports  pages  (records  in  athletic  events). 
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Pupil’s  Objectives 

(a)  To  apply  the  Associative  and  Commutative 
Properties  of  Addition  to  addition  of  rational 
numbers;  (b)  to  gain  practice  in  adding  three 
rational  numbers  expressed  in  mixed  form;  and 
(c)  to  increase  ability  to  solve  verbal  problems 
involving  rational  numbers. 

Background 

There  are  no  completely  new  ideas  included 
on  this  page.  Pupils  have  used  the  Commutative 
and  Associative  Properties  of  Addition  so  often 
previously  that  they  have  generalized  that  these 
properties  permit  the  rearrangement  of  the  addends 
in  any  way  we  desire.  Pupils  have  learned  that 
some  ways  of  associating  the  addends  reduce  the 
computational  difficulties. 

Pupils  know  that  the  operation  indicated  within 
the  parentheses  is  to  be  performed  first.  This  idea 
is  involved  in  the  solution  of  Ex.  11-13  and  is 
applied  in  writing  mathematical  sentences  for 
verbal  problems  15-16. 

Pre-Book  Lesson 

•  Excuse  more  capable  pupils  from  the  Pre-Book 
Lesson.  Direct  them  to  study  Ex.  1  and  2  in  the 
text,  and  then  continue  independently  with  the 
written  assignment. 

•  Show  Ex.  A  on  the  board.  Ask  a  pupil  to 
rewrite  it,  renaming  each  addend  as  a  sum,  as  in 
Ex.  B.  Find  the  sum  of  the  whole  numbers  first, 
then  the  sum  of  the  fractions.  Point  out  that  it  is 
not  really  necessary  to  rename  the  addends  as  was 
done  for  Ex.  B. 


Add 

B  Add 

■xji_ 

■J16 

3+t76 

4-- 

^16 

4  +  A 

z16 

2  +  fk 

Using  the  Text  Page 

•  Ex.  1 .  Have  the  example  worked  twice  on  the 


board  as  shown. 

3+  f+l 

4+ 

3+  f+-| 

2+ 

2+  * 

4+  i 

?  +  ¥ 

9  +  11 

io| 

io| 

•  Ex.  2.  Repeat  the  above  idea  if  necessary. 

•  Ex.  3-10.  Before  pupils  begin  the  written  as¬ 
signments,  you  may  wish  to  discuss  these  exam¬ 
ples.  Have  pupils  tell  which  addends  they  should 
associate  first  to  make  the  addition  easier.  It 
should  be  noted  also  that  for  some  of  the  examples, 
there  is  no  easier  way  of  associating  the  fractions, 
since  there  are  no  two  fractions  which  when  added 
give  the  whole  number  1. 

•  Ex.  15-17.  Direct  pupils  to  write  and  solve 
a  mathematical  sentence  for  each  problem. 

Individualizing  Instruction 

•  For  all  pupils ,  demonstrate  the  ideas  contained 
in  Ex.  1 5  and  verify  the  result  by  using  the  following 
procedure: 

(a)  Measure  on  a  strip  of  tape  a  length  of  5 \ 
inches. 

(b)  Next  count  on  4  more  inches  and  then  2\ 
inches. 

(c)  Cut  off  the  strip  of  tape. 

(d)  Now  fold  the  tape  into  3  parts  of  the  same 
length. 

(e)  Measure  the  length  of  each  part,  which 
represents  the  mean  average  for  the  depths. 

•  For  slower  learners ,  provide  individual  assistance 
in  working  Ex.  11-17. 

•  For  all  pupils ,  assign  Extra  Examples,  Sets  67- 
68,  and  Extra  Activity,  Set  147,  as  needed. 
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*Make  certain  pupils  realize  that  both  the  commutative  and  associative  properties  are 
involved. 

Adding  Three  Rational  Numbers 


Associative  property,  commutative  property  [O] 

*1.  Box  A.  To  find  the  sum,  we  can  think, 

(t  +  I)  +  I  =  1  +  I;  3  +  4  +  2  +  (1  +  |)  =  _?10* 
Why  did  we  associate  §  and  f  instead  "of  §*ancf h  f  >u *  'boes  the 
way  in  which  we  associate  the  addends  change  the  sum?  N° 

2.  Box  B.g  Tell  3 which  way  is  easier:  (t9q  +  t3q)  +  or 
(to  +  to)  +(?o+.^d°d  this  sum  to  2  +  5  +  4.  What  is  the  sum 
for  the  example?  12 


[W] 

Ex.  3-10.  Add.  Write  only  the  answers  for  as  many  examples 
as  you  can.  Copy  and  work  the  others. 


3.  n  =  3jr  +  4J-  +  6J  i4| 

4.  n  =  2^  +  1^  +  4^  H 

5.  n  =  |  +  2f  +  li  4f 

6.  n  =  5§  +  li  +  4*  n* 


7.  »  =  6*  +  3t%  +  2tV^ 

8.  n  =  If  +  2f  +  6f  10f 

9.  it  =  I?  +  3J  +  4*  • 

10.  n  =  If  +  2f  +  If  sf 


Ex.  11-14.  Find  the  number  for  w  by  doing  the  operation 
indicated  within  the  parentheses  first  and  then  the  other 
operation. 


11.  n  =  15  -  (2f  +  If)  12.  it  =  (7f  +  25)  -  1| 

13.  it  =  ( 2X6)-  3fo  14.  *  =  3§  +  (4£  +  2|)  n* 

15.  The  weather  bureau  reported  that  the  snowfall  on  Monday 
was  5J  in.;  on  Tuesday,  4  in.;  and  on  Wednesday,  2J  in.  What 
was  the  mean  average  of  the  depths  of  snowfall?  4  in- 

16.  Peter  worked  2\  hr.  shoveling  snow  in  the  morning  and 

2f  hr.  in  the  afternoon.  At  7 5<£  an  hour,  how  much  did  he  earn?  $3.75 


17.  One  morning  the  snow  was  8  in.  deep  in  the  field  beside 
Frank’s  house.  By  nighttime  it  was  only  5J  in.  deep.  How 
many  inches  in  depth  had  melted  during  the  day?  2 1 

4  Extra  Examples.  Sets  67-68.  #  Extra  Activity.  Set  147. 
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Using  Measures  of  Weight  and  Capacity 

[W] 

After  a  visit  to  his  uncle’s  farm,  Carl  made  up  these  problems. 

See  if  you  can  work  them. 

1.  One  morning  6  men  picked  234  bu.  of  apples.  This  was  a 
mean  average  of  how  many  bushels  picked  per  man?  39 

2.  On  Monday,  Uncle  Jim  sold  87  bu.  of  apples  at  $2.75  per 
bushel.  How  much  in  all  did  he  get  for  them?  $239.25 

3.  On  Tuesday,  a  man  from  the  city  paid  my  uncle  $26.55 
for  9  bu.  of  apples.  How  much  was  this  per  bushel?  $2.95 

4.  A  bushel  of  apples  weighs  50  lb.  What  is  the  total  weight 
of  the  apples  my  uncle  sold  on  Monday  and  Tuesday?*  (Jfcee  Ex. 
2-3)  Is  this  more  or  less  than  2  tons?  (2,000  lb.  =  1  ton)  more 

5.  A  bushel  of  potatoes  weighs  60  lb.  Do  20  bu.  of  potatoes 
weigh  more  or  less  than  ^  ton?  more 

6.  Two  bushels  of  grapes  will  fill  how  many  peck  baskets?  8 
(4  peck  =  1  bushel)  How  much  will  each  peck  weigh?  (1  bu. 
of  grapes  weighs  48  lb.)  12  ib. 

7.  Aunt  Kate  sold  3  turkeys  weighing  13^  lb.,  15  lb.,  and 
16f  lb.  At  520  a  pound,  how  much  did  she  receive  for  them?  $23.40 

8.  Aunt  Kate  said  each  turkey  cost  her  $5.15  for  feed  and 
labor.  How  much  did  she  make  in  all  on  the  three  turkeys?  $7.95 
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Pupil’s  Objectives 

(a)  To  increase  ability  to  write  and  solve  mathe¬ 
matical  sentences  for  verbal  problems;  and  (b)  to 
extend  understandings  of  measures  of  weight  and 
capacity. 

Background 

Bushel  baskets  and  crates  holding  a  bushel  are 
used  as  containers  for  apples,  peaches,  pears, 
tomatoes,  grapes,  and  so  on,  in  some  parts  of  the 
country.  Half-bushel  and  peck  baskets  are  used 
for  subdivisions  of  a  bushel. 

Potatoes  are  marketed  by  the  bushel  or  by  the 
bag.  In  grocery  stores  potatoes  are  put  up  in  10-lb. 
or  20-lb.  bags,  but  they  may  be  priced  by  the 
pound. 

A  bushel  of  each  kind  of  produce  has  a  standard 
weight:  apples  50  lb.,  potatoes  60  lb.,  grapes  48  lb. 
The  standard  weight  for  a  half  bushel  and  for  a 
peck  (5  of  a  bushel)  of  each  item  can  be  determined 
from  the  weight  of  the  bushel. 

Strawberries,  blueberries,  and  raspberries  are 
sold  by  the  quart  basket.  In  the  table  of  dry 
measurement,  8  quarts  equal  1  peck,  and  2  pints 
equal  1  quart. 

Teacher’s  Preparation 

•  Anticipate  this  lesson  and  have  pupils  assist 
you  in  providing  an  exhibit  of  containers  for 
things  sold  in  units  of  dry  measurement.  These 
containers  should  include  bushel,  ^-bushel,  peck, 
quart,  and  pint  baskets. 

•  Provide  a  kitchen  scale  and  small  quantities 
of  apples  and  potatoes  to  be  weighed. 

•  Have  pupils  prepare  a  bulletin  board  exhibit 
of  price  lists  for  fruits  and  vegetables  sold  in  local 
markets. 

Pre-Book  Lesson 

•  Engage  pupils  in  a  discussion  of  kinds  of 
fruits  and  vegetables  which  are  sold  at  roadside 


stands  and  in  local  food  markets.  Display  the 
bushel  basket  and  ask  what  kinds  of  fruit  are  sold 
by  the  bushel.  Discuss  the  relationship  of  the 
half-bushel  and  the  peck  containers  to  the  bushel. 

While  these  relationships  can  be  developed 
most  effectively  through  the  physical  activity  of 
filling  one  larger  container,  such  as  the  bushel, 
from  4  smaller  containers  (peck  baskets),  this  may 
not  be  a  practical  procedure.  However,  you  can 
have  pupils  pretend  they  are  carrying  out  the  actual 
activity. 

•  Discuss  the  reasons  that  apples,  peaches,  and 
other  kinds  of  fruit  are  usually  sold  by  the  pound 
in  grocery  stores. 

Have  pupils  weigh  out  5  lb.  of  apples.  Tell 
pupils  that  a  bushel  of  apples  weighs  about  50  lb. 
Ask  how  many  of  the  5-lb.  bags  would  be  needed 
to  fill  a  bushel  basket  with  apples. 

Have  pupils  weigh  out  5  lb.  of  potatoes.  Tell 
pupils  that  a  bushel  of  potatoes  weighs  approxi¬ 
mately  60  lb.  Ask  how  many  of  the  5-lb.  bags  would 
be  needed  to  fill  a  bushel  basket. 

Using  the  Text  Page 

•  Have  pupils  study  the  picture,  then  ask  those 
who  have  had  experiences  on  a  fruit  farm  to 
describe  their  experiences. 

•  Direct  pupils  to  write  mathematical  sentences 
for  problems  1-8  in  the  text,  but  not  to  solve  them 
until  after  the  sentences  have  been  discussed. 

Have  each  sentence  written  on  the  board,  then 
have  the  sentences  solved  as  an  independent  assign¬ 
ment. 

Individualizing  Instruction 

•  For  slower  learners,  have  each  problem  read 
aloud.  Work  with  them  in  writing  the  mathe¬ 
matical  sentences. 

•  Direct  more  capable  pupils  to  formulate  and 
work  verbal  problems  in  which  they  use  informa¬ 
tion  contained  in  price  lists  from  local  markets. 
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Pupil’s  Objectives 

(a)  To  learn  how  to  complete  division  by 
dividing  a  remainder  greater  than  0;  and  (b)  to 
learn  to  show  the  quotient  in  mixed  form  when  the 
divisor  is  not  a  factor  of  the  dividend. 

Background 

In  previous  exercises  involving  division  with 
remainders  greater  than  zero,  the  result  of  the 
division  has  been  expressed  as  a  quotient  and  a 
remainder.  For  59  -s-  7,  the  result  was  expressed 
as  quotient  8,  remainder  3. 

Now  that  pupils  have  had  extensive  review  of 
rational  numbers,  they  are  prepared  to  express 
the  quotient  for  59  -4-  7  as  8  +  y,  or  8y. 

It  has  been  pointed  out  earlier  that  the  set  of 
whole  numbers  is  not  closed  under  division;  that 
is,  for  the  sentence  n  =  59  -4-  7,  there  is  no  whole 
number  replacement  for  n.  However,  the  activity 
described  in  the  Pre-Book  Lesson  develops  the  idea 
that  there  is  a  replacement  for  n  in  the  set  of  rational 
numbers. 

The  verbal  problems  on  text  page  133,  and  in 
the  Pre-Book  Lesson  describe  social  situations  in 
which  it  is  sensible  to  express  the  result  of  division 
as  a  rational  number  in  mixed  form.  The  fact  that 
this  is  not  always  reasonable  becomes  evident  when 
pupils  analyze  the  problem  situations  on  page  134. 

Teacher’s  Preparation 

Provide  at  least  8  paper  cutouts  of  circular 
regions  and  scissors  for  use  in  the  Pre-Book  Lesson. 

Pre-Book  Lesson 

•  Display  8  circular  discs.  Tell  pupils  to  pretend 
they  represent  8  apples.  Name  3  pupils  to  come  to 
the  front  of  the  room  and  tell  them  you  are  going  to 
separate  the  set  into  parts  so  each  child  will  receive 
the  same  amount. 

Distribute  2  apples  to  each  of  the  children.  Ask 
for  suggestions  as  to  how  to  continue.  You  may 


cut  1  apple  into  thirds  and  give  each  child  y,  then 
repeat  this  for  the  second  apple.  Or  some  child  may 
suggest  cutting  both  apples  left  over  into  thirds  and 
from  the  6  thirds,  give  2  thirds  to  each  child. 

Show  on  the  board  and  discuss  Ex.  A  and  B  as 
ways  to  show  the  division  of  8  by  3. 


A 

B 

c 

2 

n  =  8-4-3 

3)8 

n  =  8  -4-  3 

=  (6  +  2)  -4-  3 

6 

_  8 

—  3 

=  (6  +  3)  +  (2  +  3) 

R  2 

—  6.  \  2 
—  3  "T  3 

=  2  +  | 

2  +  3  =  f 

=  2  +  f 

n  =  2§ 

8  -4-  3  =  2§ 

«  =  2§ 

Now  ask  each  pupil 

to  think  of  2§ 

apples  (his 

share)  expressed  as  thirds.  Ask  how  many  thirds 
each  one  has.  Tell  pupils  that  8-4-3  may  be 
indicated  by  the  fraction  f.  Show  on  the  board 
and  discuss  Ex.  C. 

•  Ask  pupils  to  use  a  mixed  form  to  tell  what 
each  person’s  share  is  if  each  person  receives  the 
same  amount  when: 

a.  10  candy  bars  are  shared  by  4  people. 

b.  30  cookies  are  shared  by  8  people. 

c.  15  apples  are  shared  by  6  people. 

For  each  of  Ex.  a-c,  show  the  computation  in 
different  ways.  Indicate  that  we  express  quotients 
in  simplest  mixed  form,  so  10  -f-  4  =  2f,  or  2+  and 
1 5  -4-  6  =  2f ,  or  2+ 

Using  the  Text  Page 

•  The  oral  work  reinforces  the  ideas  developed 
in  the  Pre-Book  Lesson. 

•  Ex.  3-10.  Direct  pupils  to  use  the  algorithm 
in  box  C  and  to  first  show  the  remainder  over  the 
divisor  (as  a  fraction)  before  showing  the  simplest 
form . 

Individualizing  Instruction 

Direct  all  pupils  to  work  Ex.  4-6  and  Ex.  12-13 
on  page  69  and  express  the  quotient  in  mixed  form.. 
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Emphasize  that  for  the  quotients,  the  fractions  in  the  mixed  form 
should  be  expressed  in  simplest  form. 

Completing  Division 

[O] 


1.  Thirteen  pounds  of  candy  are  to  be 
packaged  in  6  boxes  with  the  same  amount  in 
each  box.  How  many  pounds  of  candy  will  be 
in  each  box? 

a.  Can  there  be  as  much  as  3  lb.  of  candy 

No 

in  each  box?  ACan  there  be  more  than  2  lb. 

Y 


n  =  13-4-6 
=  (12  +  1)  4-  6 

-  (12  v  6)  +  (1  -r  6) 

=  2  +  i 

”  =  2i 


of  candy  in  each  boX?AkoW  do  you  know?  13  -  6  equals  2  plus  a  remainder. 

b.  Box  A.  What  is  the  mathematical  sentence?  n  =  13  -  6 
What  is  12  4-  6? 2 1  4-  6?^13  -4-  6  =  24  Each  box 


2-1 


of  candy  will  contain  _  ?  Jib. 


c.  Box  B.  We  can  use  the  fraction  ^  to  indicate 


division.  How  is  the  division  of  the  remainder 
indicated?  --f  =  2\  By  the  ± 

2.  Mrs.  Adams  has  20  yd.  of  material  to  use  to  make 
8  curtains.  She  wants  to  use  all  of  the  material  and  also 
to  make  each  curtain  the  same  length.  How  long  will 
the  material  for  each  curtain  be? 

a.  Box  C.  Explain  and  complete  the  division. 
Why  can  the  answer  be  expressed  in  mixed  form?" 

b.  The  material  for  each  curtain  will  be  _?2_ryd. 
long. 


[W] 

Ex.  3-10.  Divide.  Express  the  answer  in  mixed  form  if 
the  remainder  is  greater  than  zero. 

°  "  9  55Ji 

6.  6)290 

894 

10.  5)® 


'5J 


3.  9)l4l 


63f- 


4.  8)510 


554 

5.  7)391 


54  3 
T 


94J. 


48J- 


9.  6)568 


7.  8)438  8.  9)777 

11.  The  perimeter  of  an  equilateral  triangle  is  50  cm.  What 
is  the  length  of  each  side?  16  f cm* 

12.  What  is  the  perimeter  of  a  square  that  is  6J  in.  on  a 
side?  of  a  square  that  is  12^  in.  on  a  side?  27  in.;  49 -fin. 
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Emphasize  that  how  we  express  the  quotient  depends  upon  the 
situation  described  in  the  word  problem. 

Deciding  When  to  Divide  the  Remainder 

[O] 

1.  There  are  118  children  going  to  a  book  fair  in  cars  which 
are  to  be  provided  by  parents.  If  each  car  can  take  6  children, 
how  many  cars  will  be  needed? 

a.  At  the  left,  what  is  the  quotient?! 9 the  remainder ?4  If 
we  divide  the  remainder  by  the  divisor  6,  we  get  |,  or  §. 
Would  19§  cars  be  a  sensible  answer?  No 

19  cars  will  have  6  children,  1  car  will  have  4  children,  making 

b.  How  many  cars  will  be  needed  ?20  Why?  a  total  of  20  cars. 

2.  The  flower  committee  for  a  party  has 
48  roses  with  which  to  make  a  bouquet  for 
each  of  9  tables.  If  the  same  number  of 
roses  are  used  for  each  bouquet,  there  can 
be  _?5  roses  in  each  of  the  9  bouquets. 
There  will  be  _?!  roses  left  over.  Is  it 
sensible  to  think  of  putting  i  of  a  rose  in 
each  bouquet?  a  Suggest  ways  to  use  the  3 

CXtrR  roses  ^  bouquets  with  5  roses  ond 
3  bouquets  with  6  roses 

3.  When  we  divide  to  answer  a  question  in  a  word  problem, 
do  you  see  that  we  must  decide  from  the  problem  when  to  divide 
a  remainder  that  is  greater  than  zero?  For  which  of  Ex.  4-7 
would  you  divide  the  remainder?  Ex.  4,  6,  and  7 


‘  Ex.  4-7.  Divide  the  remainder  when  it  is  sensible  to  do  so. 

4.  Mr.  Bird  drove  his  car  132  miles  on  8  gallons  of  gasoline. 
What  was  the  mean  average  miles  per  gallon?  16  \ 

5.  A  church  sold  223  tickets  for  a  banquet.  People  are  to  be 
seated  at  tables  seating  8  persons  each.  How  many  tables  will  be 
needed  for  the  banquet?  28 

6.  A  lunchroom  used  100  lb.  of  sugar  in  8  days.  What  was 
the  mean  average  of  the  numbers  of  pounds  used  per  day?  12  j 

7.  The  perimeter  of  a  square  is  75  ft.  What  is  the  length  of 
one  side  of  the  square?  18  f  ft. 
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Pupil’s  Objectives 

(a)  To  learn  that  in  verbal  problems  requiring 
division  for  solution,  it  is  not  always  sensible  to 
express  the  result  as  a  rational  number  in  mixed 
form;  and  (b)  to  gain  practice  in  dividing  the  re¬ 
mainder  when  it  is  sensible  to  do  so. 

Background 

Since  the  set  of  whole  numbers  is  not  closed  for 
division,  there  is  no  whole  number  solution  for 


sentences  such  as  6  X  n  —  445.  Accord¬ 
ingly,  such  sentences  have  not  been  used  74 
thus  far  in  the  work  in  Grade  5.  6)445 

The  result  of  dividing  445  by  6  has  been  42 
expressed  as  quotient  74,  remainder  1.  25 

If  we  use  rational  numbers,  we  may  ex-  24 
press  the  exact  quotient  as  74^.  This  may  R  1 
also  be  considered  the  unknown  factor. 

Thus  within  the  set  of  rational 


numbers,  there  exists  an  unknown  n  —  445  -s-  6 
factor  for  every  division  example  =  74^ 
except  that  zero  is  never  a  divisor. 

One  difficulty  arises  at  this  point  in  using  74^ 
as  the  unknown  factor. 

If  445  -f-  6  =  74^,  then  6  X  74^  =  445.  Multi¬ 
plication  of  rational  numbers  is  not  introduced 
until  later,  so  the  check  by  using  the  inverse 
operation  would  have  to  be  obtained  from  the 
sentence  445  =  (6  X  74)  -f-  1. 

Pre-Book  Lesson 

•  Provide  a  package  of  50  tickets.  Tell  pupils 
that  6  children  want  to  share  the  responsibility 
for  selling  the  tickets.  Ask  how  many  each  one 
will  have  to  sell  if  each  one  takes  the  same  number, 
as  nearly  as  this  is  possible.  Demonstrate  the 
situation  using  the  50  tickets  if  you  consider  it 
necessary. 


Ask  a  pupil  to  show  the  computation  on  8 
the  board  and  to  explain  that  if  a  set  of  6)50 
50  tickets  is  partitioned  into  6  subsets  of  8  48 

tickets  each,  this  uses  48  with  2  tickets  left.  R  2 

Ask  pupils  the  result  for  the  computation  if  we 
divide  the  remainder.  Ask  whether  it  is  sensible 
to  think  of  each  of  6  children  selling  8^  tickets. 
Ask  how  many  children  will  have  to  sell  an  extra 
ticket  in  order  to  sell  all  50. 

•  Contrast  this  problem  with  those  on  page  134 
in  which  it  is  sensible  to  express  the  result  of  the 
division  in  mixed  form.  Indicate  that  we  must 
decide  from  the  problem  situation  when  to  express 
the  answer  as  a  quotient  and  a  remainder,  and 
when  as  a  mixed  form.  The  mixed  form  is  some¬ 
times  called  the  exact  quotient. 

Using  the  Text  Page 

Use  the  entire  page  for  oral  discussion  before 
assigning  Ex.  4-7  as  written  work. 

Individualizing  Instruction 

•  Slower  learners  may  need  to  use  set  materials 
or  measurement  situations  and  work  out  demon¬ 
strations  for  the  following: 

What  is  each  person’s  share,  if  each  one  shares 
as  equally  as  possible,  when  there  are: 

a.  9  children  to  share  20  cookies. 

b.  8  children  to  share  60  marbles. 

c.  5  children  to  share  8  yd.  of  ribbon. 

d.  8  children  to  share  20  oz.  of  candy. 

•  More  capable  pupils  may  be  directed  to  formu¬ 
late  two  verbal  problems,  in  one  of  which  the 
quotient  would  be  expressed  in  mixed  form,  and  in 
the  other  the  answer  would  be  expressed  with  a 
quotient  and  a  remainder. 
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Pupil’s  Objectives 

(a)  To  evaluate  understanding  of  basic  prin¬ 
ciples  and  important  geometric  and  measurement 
concepts  reviewed  and  taught  in  Chapter  3;  and 
(b)  to  obtain  data  for  need  of  remedial  teaching. 

Background 

As  on  other  tests  of  Information  and  Meaning, 
correct  responses  for  items  on  this  test  require  a 
minimum  amount  of  computation.  Reasoning 
ability  and  the  application  of  basic  understandings 
are  needed  for  success  on  this  type  of  test. 

In  Chapter  3,  many  new  ideas  were  developed 
together  with  the  terminology  needed  for  commu¬ 
nication  of  these  ideas.  This  test  will  help  you 
identify  pupils  who  have  not  learned  to  identify 
fractions  which  name  numbers  less  than,  equal  to, 
or  greater  than  1,  and  also  those  who  do  not  know 
how  to  order  rational  numbers  expressed  with 
fractions.  Some  of  the  measurement  concepts  had 
been  introduced  in  Grades  3  and  4,  but  most  of  the 
geometric  concepts  were  new  in  Grade  5. 

Pre-Book  Lesson 

•  Remind  children  that  they  have  taken  a  series 
of  tests  at  the  end  of  Chapters  1  and  2.  Ask  them  to 
look  quickly  at  the  material  covered  in  Chapter  3 
and  mention  topics  which  proved  difficult. 

•  Continue  to  promote  a  positive  attitude  toward 
tests.  Emphasize  the  twofold  need  for  tests:  (a)  to 
help  the  pupil  to  determine  his  own  strengths  and 
weaknesses;  (b)  to  help  the  teacher  identify  the 
topics  on  which  achievement  is  satisfactory,  but 
paiticularly  the  topics  which  need  reteaching  for 
the  entire  class  or  for  individuals. 

Using  the  Text  Page 

•  Ex.  1.  Make  certain  pupils  know  that  there 
w'ill  be  5  distinct  answers. 


•  Ex.  2-3.  Tell  pupils  that  each  set  shown  will 
appear  on  their  papers,  but  the  order  will  be 
changed. 

•  Ex.  4-13.  Indicate  that  completing  means  to 
copy  and  write  a  numeral  in  place  of  each  question 
mark.  Illustrate  by  working  on  the  board:  f  = 

~  2T 

•  Ex.  14-19.  Remind  pupils  some  of  the  sim¬ 
plest  forms  will  name  numbers  less  than  1,  while 
others  will  name  numbers  greater  than  1 . 

•  Ex.  25.  If  rulers  are  not  available,  provide 
each  pupil  with  a  3"  by  5"  card  to  use  as  a  straight 
edge  to  extend  from  the  end-point  of  each  segment 
to  a  point  on  the  centimeter  scale. 

•  Ex.  26-29.  Tell  pupils  to  use  the  corner  of 
the  card  as  a  model  of  a  right  angle. 

•  Observe  pupils  as  they  work.  Encourage  pupils 
to  skip  questions  which  are  very  difficult  and  to  go 
through  the  test  the  first  time,  writing  answers  to 
questions  which  they  understand.  Then  if  time 
permits,  they  may  return  to  the  other  questions  and 
try  to  answer  them. 

•  After  the  tests  have  been  completed  and  the 
papers  have  been  collected,  discuss  each  question 
and  have  the  correct  response  written  on  the  board. 
Encourage  pupils  to  ask  questions  about  specific 
difficulties. 

•  Have  pupils  list  in  a  notebook  mathematical 
terms  and  ideas  on  which  they  need  reteaching 
and  more  practice. 

Individualizing  Instruction 

•  For  slower  learners,  you  may  need  to  administer 
the  test  by  reading  one  question  at  a  time,  allowing 
time  for  writing  answers.  In  this  way  you  may  omit 
questions  which  refer  to  parts  of  the  chapter  which 
you  know  are  too  difficult  for  slower  learners. 

•  Assign  exercises  listed  on  Teacher’s  Page  137  at 
the  end  of  the  chapter  for  more  capable  pupils. 
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Do  You  Understand? 

Test  of  Information  and  Meaning  3 

1.  Fig.  1-5.  Name  with  a  fraction  the  part  of  each  figure  that 
is  shown  in  color.  Fig.  l,-§;  Fig.  2,  Fig.  3,j;  Fig.  4,  Fig.  5,  I 
Ex.  2-3.  Name  the  numbers  from  least  to  greatest. 

9  1 1  1  1  1  1  _1  L  1  JL  Q  (3  3  3  3  )  A  A  2.  A 

l  85  23  T2’  3  i  12  '  8  '  3  '  2  (4)  T65  2’  5l  16'5'4'2 

Ex.  4-5.  Copy  and  complete. 


4  2 

5 


6  _ 
?15 


?10 

25 


?  12 
30 


Ex.  6-13.  Copy  and  complete. 

A  3  _  ?9 

4  ~  12 


7  £ 
*  *  8 


9° 

5 


5.  | 


8.  If 


12  _ 
9„ 


?9 

5T 


915 

10 


?150 

TOT 


9.  6  =  5f 


10.  1  =  £ 


11.  2i  =  lf4 


B 


12.  7§  =  6| 


D 


13.  ^ 


=  31 
?2 


_0_ 

10 


10 

10 


20 

10 


□  □ 


□  C 

Fi«.  1 


A 

A  A 
AAA 
A  A  A  A 


Fig.  2 


Fig.  3 


For  the  number-line  picture  above,  name  in  simplest  form  the 
number  which  may  be  associated  with  the  point  labeled 


14.  A.  -t  15.  B.  4  16.  C.|  17.  D.i  d  18-  F.if  19.  F.  i  fo 


Ex.  20-24.  Express  in  simplest  form. 


20. 


15  -  21.  U  i  22.  -2#  3 


23.^41  24.  -1#  2 1 


20  “*  ‘■x<  21  3  8  4  4  «•  6 

25.  Find  the  measure,  to  the  nearest  centimeter,  of  each  of 
the  4  segments  pictured  below. 


7  cm. 


cm. 


K 


M 


N 


4  5  6 

Centimeters 


H 


J 


10 


■ 

1 

H 

■ 

Fig.  4 


Fig.  5 


Draw  a  model  of  Sample  answers: 
26.  a  scalene  triangle. 

28.  a  rectangle. 


27.  an  isosceles  triangle. 
29.  a  quadrilateral. 
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Do  You  Make  Mistakes? 


Diagnostic  Test  3 

Copy  the  examples  and  show  your  work. 


a 

Study  Practice: 
Pages  Use  Sets 

1. 

Add 

ft.  in. 

4  9 

2  11 

7  ft.  8  in. 

Add 

yd.  ft. 

6  2 

1  2 

3  1 

11  Vd.  2  ft. 

Subtract 

ft.  in. 

9  3 

2  10 

6  ft.  5  in. 

97  49 

2. 

TG  TQ  =  n~ 

5  i_  3  _  „  i 
8  i  8  —  n' 

_S_  4-  JL  =  n1 

10  T  10  n 

lm-113  57-58 

3. 

3h  +  2I  =  n 5 

1  7T96+3H  =  »' 

4843  4.  4_7_  _  n\, 
2  20  4"  ^20  n 

,  H4,  59,  61, 

120, 122  63-64 

4. 

rJ\  V  —  1__5_  —  77  ^ 
12  1 1 2  nb 

T  6I~4I  =  «; 

9  -  7|  =  nl 

i  121, 

5  124-125  62,  65 

5. 

1\  -  2§  =  n  4 

1  54-44  =  «i 

7-4.  _  9 1 3  — 

15  Z15  U 

f  127,  129  63,  66 

6. 

3  _L  9  _L_  5  _  M 
16  '  16  '  16  " 

i^8  +  f  +  If  =  n  , 
16  4! 

31Z  4-111  -  n 
J2 0  ^  120  4  : 

118,  131  67-68 

Can  You  Solve  Problems? 

Problem  Test  3 

Let  n  represent  the  number  that  is  not  known.  For  each 
problem,  write  a  mathematical  sentence,  and  find  the  number 
for  n  to  solve  the  problem. 

1.  Sam  and  Ted  built  a  rectangular  pen  for  their  rabbit.  The 
pen  was  12  ft.  long  and  8  ft.  wide.  How  many  feet  of  fencing 
were  needed  to  make  the  4  sides  of  the  pen?  "  =  (2x  12)+  (2x  8);  40 

2.  A  flower  bed  is  the  shape  of  an  equilateral  triangle.  If  the 
bed  measures  7  ft.  8  in.  on  a  side,  what  is  the  perimeter  of  the 
flowerbed?  n  =  7l+7f+7f; 23 ft. 
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Pupil’s  Objectives 

(a)  To  diagnose  difficulties  involved  in  the 
addition  and  subtraction  of  rational  numbers  which 
are  named  by  fractions  having  a  common  de¬ 
nominator;  (b)  to  work  the  end-of-chapter  test  on 
problem  solving;  and  (c)  to  measure  computa¬ 
tional  ability  on  skills  in  the  four  operations  with 
whole  numbers,  and  in  addition  and  subtraction  of 
rational  numbers. 

Background 

In  the  Diagnostic  Test,  each  row  of  examples 
measures  a  particular  skill.  If  a  child  misses  two  or 
more  examples  in  a  row,  you  may  conclude  he  is  in 
need  of  developmental  work  in  this  particular  skill, 
or  he  may  need  help  with  some  fundamental  concept. 
To  provide  the  assistance  needed,  study  pages  and 
practice  sets  are  listed  at  the  end  of  each  row. 

In  the  Problem  Test,  three  of  the  eight  problems 
are  2-step  problems  which  require  an  understanding 
of  the  concept  of  perimeter  of  a  rectangle  or  the 
concept  of  the  mean  average  of  a  set  of  numbers. 
Understandings  of  the  properties  of  a  square,  a 
rectangle,  and  an  equilateral  triangle  are  also 
needed  if  pupils  are  to  write  correct  mathematical 
sentences  for  the  verbal  problems. 

The  fourth  type  of  test  is  a  Computation  Test. 
It  includes  examples  which  are  graded  in  difficulty 
for  each  of  the  four  operations  with  whole  numbers. 
Addition  and  subtraction  examples  with  rational 
numbers  are  also  included. 

Teacher’s  Preparation 

For  both  the  Diagnostic  Test  and  the  Compu¬ 
tation  Test,  it  would  be  highly  desirable  for  you 
to  provide  duplicated  copies  for  pupils.  This 
not  only  saves  a  great  deal  of  copying  time,  but  it 
eliminates  errors  in  copying  which  pupils  make  so 
frequently.  On  duplicated  copies  of  the  Diagnostic 
Test,  leave  space  under  each  mathematical  sentence 
so  that  pupils  may  copy  the  example  and  use  the 
vertical  algorithm.  Use  the  same  plan  for  Ex.  13-20 
of  the  Computation  Test.  For  division  examples, 
leave  space  at  the  right  so  that  pupils  may  make  a 
table  for  multiples  of  the  divisor. 


Using  the  Text  Pages 

•  Diagnostic  Test.  For  addition  examples,  remind 
pupils  to  use  the  form  on  page  122,  and  for  sub¬ 
traction  examples  the  form  on  page  129.  Do  not 
permit  pupils  to  crowd  their  work. 

•  Problem  Test.  Unless  you  have  an  entire  class  of 
excellent  readers,  you  may  find  it  necessary  to  have 
all  the  problems  read  orally  before  pupils  begin 
working.  Write  difficult  words  on  the  board  and 
illustrate  their  meaning  in  a  variety  of  sentences. 

After  solving  for  n,  they  may  write  an  English 
sentence  to  answer  the  question,  or  they  may  save 
time  by  writing  the  answer  with  the  correct  label. 
Direct  pupils  to  express  answers  in  simplest  form  if 
rational  numbers  are  involved. 

Tell  pupils  to  make  a  sketch  of  any  geometric 
figure  which  may  be  suggested  by  a  problem.  Tell 
them  to  label  any  parts  of  the  figure  for  which 
dimensions  are  given,  then  use  the  figure  and  the 
labels  as  a  help  in  writing  the  mathematical 
sentence. 

After  the  test  has  been  completed,  discuss  each 
problem.  Have  each  mathematical  sentence 
written  on  the  board  and  its  solution  found.  Help 
pupils  to  see  how  a  sketch  with  certain  dimensions 
labeled  makes  it  easier  to  write  the  sentences  for 
Ex.  1  and  2.  For  Ex.  7,  show  a  sketch  of  a  square 
with  each  side  labeled  n. 

•  Computation  Test.  For  Ex.  13-20,  remind  pupils 
that  the  operation  indicated  in  the  mathematical 
sentence  is  not  always  the  operation  to  use  to  find 
the  number  for  n. 

Children  who  work  very  slowly  should  be 
directed  to  work  only  selected  items  in  the  test. 
You  may  select  Ex.  2,  5-6,  8,  10,  15-17. 

Individualizing  Instruction 

•  As  a  result  of  the  testing  program  at  the  end  of 
Chapter  3,  you  should  be  able  to  determine  each 
pupil’s  growth  in  specific  skills  and  understandings. 
Although  all  pupils  can  not  get  perfect  or  near¬ 
perfect  scores  on  tests,  each  pupil  can  be  made 
aware  of  his  improvement  from  chapter  to  chapter. 
If  there  is  consistent  growth,  the  pupil  will  be 
encouraged  to  try  for  higher  levels  of  achievement. 
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•  Use  the  table  at  the  right  to  find  the  per  cent 
scores  to  be  entered  on  pupil’s  individual  record 
cards.  (See  Teaching  Pages  46-47.) 


Problem  Test  3 

Computation  Test  3 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

1 

13 

1 

5 

11 

55 

2 

25 

2 

10 

12 

60 

3 

38 

3 

15 

13 

65 

4 

50 

4 

20 

14 

70 

5 

63 

5 

25 

15 

75 

6 

75 

6 

30 

16 

80 

7 

88 

7 

35 

17 

85 

8 

100 

8 

40 

18 

90 

9 

45 

19 

95 

10 

50 

20 

100 

Suggestions  for  Material  to  Accompany  End-of-Chapter  3  Tests 


After  administering  the  tests  on  pages  135-137 
and  analyzing  the  results,  you  will  find  some  pupils 
who  need  redevelopment  of  some  of  the  basic 
concepts.  While  assistance  is  being  provided  for 
these  pupils,  others  may  engage  in  some  of  the 
activities  described  below. 

Alternate  Uses  of  Pages — Chapter  3 

• Page  91.  Ex.  6.  Have  the  tallest  and  the 
shortest  boy  in  the  room  find  the  length  of  their 
pace  in  inches.  Then  have  them  find  the  length  of 
the  classroom  using  the  pace  as  a  reference  measure¬ 
ment.  Do  the  same  for  the  tallest  and  shortest  girl 
in  the  room. 

•  Page  103.  Ex.  14—16.  Multiply  the  numerator 
and  the  denominator  of  each  fraction  by  5.  Arrange 
the  rational  numbers  named  by  the  resulting 
fractions  in  order  from  greatest  to  least. 

•  Page  104.  Ex.  7 .  Represent  two  circular 
regions.  On  one  shade  parts  to  show  \  of  §  region; 
on  the  other  shade  parts  to  show  \  of  f  region! 

•  Page  107.  Ex.  3.  If  AB  were  partitioned  into 
sixty-fourths,  what  other  fractions  could  be  used  to 
name  the  point  labeled: 

a-  §f?  b.  M?  c.  M?  d.  ff?  e.  ff?  f.  If? 

•  Page  113.  Ex.  14.  Write  a  fraction  with 
denominator  30  which  could  be  used  to  name  each 
of  the  points  labeled  If;  If;  lf;  2;  2f;  3. 

•  Page  119.  Ex.  11.  Give  the  answer  to  each  of 
the  following  in  yards  and  also  in  inches.  Find  how 

Teacher’s  Page  1  37 


long  each  piece  of  tape  is  if  you  start  with  a  piece  f 
yd.  long  and  cut  it: 

a.  into  2  pieces  each  the  same  length. 

b.  into  3  pieces  each  the  same  length. 

c.  into  4  pieces  each  the  same  length. 

Supplementary  Activities 

•  Direct  pupils  to  use  mental  computation  if 
possible  to  find  the  number  by  which  each  of  the 
following  must  be  increased  to  give  the  number  10: 

a-  6f  b.  8f  c.  f  d.  9f  e.  f.  1^ 

•  Direct  pupils  to  write  and  solve  a  mathematical 
sentence  for  each  of  the  following: 

a.  From  the  sum  of  7x5g  and  9ff,  subtract  3f . 

b.  From  the  product  of  6  and  14,  subtract  the 
sum  of  2f  and  8f . 

c.  Find  the  quotient  when  the  sum  of  14j^  and 
12 ^  is  divided  by  9. 

•  Have  pupils  cut  from  heavy  paper,  models  of 

right-triangular  regions  in  which  the  sides  adjacent 
to  the  right  angle  have  these  measurements: 

a.  3  in.  and  4  in.  d.  12  in.  and  16  in. 

b.  6  in.  and  8  in.  e.  15  in.  and  20  in. 

c.  9  in.  and  12  in.  f.  21  in.  and  28  in. 

Direct  pupils  to  find  to  the  nearest  inch  the 
length  of  the  third  side  of  each  region.  Help  pupils 
see  the  relationship  of  the  length  of  the  third  side  of 
each  triangle  in  Ex.  b-f  to  the  length  of  the  third 
side  of  the  triangle  in  Ex.  a. 


3.  Kathy’s  mother  bought  some  bacon  weighing  If  lb.,  a  steak 
weighing  2J  lb.,  and  a  ham  weighing  4§  lb.  How  many  pounds 
of  meat  did  she  buy  in  all?  n  =  1  f  +  2  f  +  4  f ;  8  f 


4.  How  much  more  did  the  ham  weigh  than  the  steak?n  =  4  f- 2|;  1  f  ib. 


5.  Kathy’s  father  is  paid  $2.85  per  hour.  If  he  works 
40  hr.  per  week,  how  much  does  he  earr/m  o2ne  'week;  ?°° 

6.  What  is  the  length  in  inches  of  picture  framing 
needed  for  a  picture  with  the  shape  and  dimensions 
given  at  the  right.  n  =  25  +  25  +  lof  +  lof  ;  71  \  in. 

7.  A  length  of  192  inches  of  picture  framing  is  needed  to 
frame  a  map  which  is  the  shape  of  a  square.  What  is  the  length 
of  each  side  of  the  map?  Express  your  answer  in  inches  and 
also  in  feet.  n  =  1 92  ^  4;  48  in.,  or  4  ft. 


25  in. 

10^  in. 
4 


8.  Linda  bought  three  sweaters  which  cost  $5.25,  $2.60,  and 
$4.51.  What  was  the  mean  average  of  the  costs  of  the  sweaters  ?v 

n  =  (5.25  +  2.60  +  4.51)  t  3;  $4.12 


How  Well  Can  You  Compute? 


Computation  Test  3 


Copy  the  examples  and  show  your  work. 
Ex.  1-3.  Add. 

1.  78,976  2.  $39.54  3.  8,010 

295  27.98  5,765 


Ex.  4-6.  Subtract. 
4.  $542.06 
38.99 


5.  9§ 


79,271  $67.52 

Ex.  7-9.  Multiply. 


7.  739 
8 


8.  89 
56 


9.  384 
75 


13,775  $  503.07 

Ex.  10-12.  Divide. 

743,  R1  $  5,23 

10.  8^5^945  11.  9)  $47.07 


2| 

6i 


5^912  4,984  28,800 

Ex.  13-20.  Find  the  number  for  n. 

13.  n  =  3,742  +  296  +  15,83619,874  17.  n  =  2f^  +  4T%  +  1T%  8  l 

14.  n  =  10,072  -  4,789  5,283  18.  n  +  6|i  =  13T52 

15.  n  =  7,650  --  9  sso  19.  n  X  7  =  2,982  426 

16.  n  =  87  X  145  12,615  20.  n  -  2%  =  18?  21  f 


64 


6.  7,684 
4,768 


2,916 


241.  R0 

12.  7)^687 
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*  On  these  pages  the  tables  of  basic  multiplication  facts  are  extended 
to  include  factors  that  are  multiples  of  10. 


*  Dividends  that  are  Multiples  of  Ten 

Inverses  [O] 

1.  Mrs.  Allen’s  fifth-grade  class  collected  things  to  send  to 
children  in  the  local  hospital.  What  kinds  of  things  did  they 
collect?  Tell  how  many  things  of  each  kind  they  collected,  v 

See  picture  above. 

2.  The  class  wanted  to  give  the  things  they  collected  to  30 
children.  If  they  give  the  same  number  of  comic  books  to  each 
child,  how  many  comic  books  will  go  to  each  child? 

a.  Do  30  X  n  =  150  and  150  -s-  30  =  n  express  the 
factors-product  relationship  for  30,  n,  and  150?  Yes 

b.  Since  we  know  15  ones  divided  by  3  ones  =  _?1,  we 
can  reason  that  15  tens  -f-  3  tens  =  _?!.  150  -f-  30  =  _?i 

3.  Tell  the  number  of  things  each  of  the  30  children  will 
receive  when  the  class  gives  away  the  90  story  books;3  60 
scrap  books;  240  post  cards.  8 

2 

4.  Say  the  multiples  of  40  from  40  through  360.  Begin 
this  way:  40,  80, 120,  and  so  on.  i60;200;240;280;320;360 

5.  Use  the  multiples  for  Ex.  4,  and  tell  how  to  complete  the 
table  for  divisor  40  which  has  been  started  at  the  left.  see  table 


Table  for 
divisor  40 

360  4-  40  =  9 
320  -7-  40  =  8  ? 


280- 

-40  • 

=  7 

240- 

-40  • 

=  6 

200- 

40  • 

=  5 

160- 

-40  • 

=  4 

120- 

-40  • 

=  3 

80- 

40  • 

=  2 

40 

-  40 

=  L?_ 
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Overview — Chapter  4 


•  Resurvey.  The  concepts  and  the  technical 
mathematical  terms  associated  with  division  are  re¬ 
viewed  in  Chapter  4.  Included  are  the  following: 
factor,  product,  multiple,  divisor,  quotient,  divi¬ 
dend,  partial  dividend,  remainder,  checking  sen¬ 
tence.  The  relation  of  division  to  subtraction  and 
the  application  of  the  Distributive  Property  with 
respect  to  division  and  addition  are  reviewed. 

The  basic  concepts  of  measurement,  developed 
in  Chapter  3  for  the  measurement  of  segments,  are 
reviewed  and  applied  to  the  measurement  of  re¬ 
gions  and  angles. 

•  Extension.  In  Chapter  4,  work  with  divisors 
named  by  2-place  numerals  is  introduced  and  ex¬ 
tended  to  include  all  variants  of  the  operation 
which  produce  quotients  named  by  2-place  nu¬ 
merals.  The  developmental  sequence  is  gradual  to 
make  certain  that  pupils  experience  success  in  each 
phase  of  the  work  and  thus  avoid  the  frustration 
that  often  results  from  attempting  to  move  too 
rapidly. 

In  work  with  divisors  less  than  10,  pupils  de¬ 
pended  upon  their  knowledge  of  the  basic  multipli¬ 
cation  facts  to  find  the  greatest  multiple  of  the 
divisor  that  could  be  subtracted  from  each  partial 
dividend.  In  the  introductory  stage  of  work  with 
divisors  greater  than  10,  pupils  are  encouraged  to 
continue  to  use  the  familiar  technique  of  making 
tables  of  multiples  of  the  divisor  and  identifying 
the  greatest  multiple  needed  for  each  division  step. 

As  pupils  develop  confidence  in  their  ability  to 
find  quotients  less  than  10,  the  next  step  of  finding 


Teaching  Pag 

Pupil’s  Objectives 

(a)  To  review  the  factors-product  relationship; 
(b)  to  learn  to  find  the  unknown  factor  when  both 
the  product  and  the  known  factor  are  multiples  of 
10;  and  (c)  to  gain  practice  in  solving  mathe¬ 
matical  sentences  which  contain  parentheses. 


quotients  greater  than  10  is  presented.  Pupils  are 
then  urged  to  shorten  tables  of  multiples  or  elimi¬ 
nate  them  by  multiplying  mentally  to  find  the 
greatest  multiple  of  the  divisor  that  can  be  sub¬ 
tracted  from  each  partial  dividend. 

•  Geometric  Ideas.  Work  in  Metric  Geometry  or 
measurement  geometry  is  extended  to  include 
the  use  of  square  units  (both  standard  and  non¬ 
standard)  for  the  measurement  of  regions.  The  use 
of  arbitrarily  chosen  unit  angles  to  measure  angles 
is  presented  briefly. 

•  Problem-Solving.  Problem-solving  skills  are 
extended  in  Chapter  4.  Pupils  analyze  problems 
which  contain  unnecessary  data  and  make  problems 
by  supplying  questions  based  on  given  data.  An¬ 
other  problem-solving  help  presented  is  that  of 
making  a  diagram  to  show  the  relationship  of  the 
facts  which  are  given  and  those  which  are  unknown 
in  a  problem  setting. 

•  Maintenance.  The  developmental  division 
sequence  is  interrupted  frequently  throughout 
Chapter  4  with  practice  exercises  covering  work 
with  inequalities,  estimating  answers,  and  review 
of  facts  in  the  tables  of  measurement.  Reference 
is  made  to  many  sets  of  Extra  Examples  in  the 
reservoir  at  the  back  of  the  book. 

•  Enrichment.  For  pupils  who  do  not  need  the 
additional  practice  on  some  of  the  text  pages,  there 
are  references  to  many  Extra  Activities  given  at  the 
back  of  the  book. 

•  Testing.  The  set  of  four  end-of-chapter  tests 
are  included  for  Chapter  4. 


138  and  139 

Background 

On  these  pages,  the  inverse  relationship  between 
multiplying  by  and  dividing  by  a  particular  num¬ 
ber  is  reviewed.  That  is,  if  a  and  b  represent  any 
whole  numbers  (other  than  0)  whose  product  is  c, 
then  c  a  =  b  and  c  -s-  b  —  a. 
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There  are,  however,  many  numbers  which  are 
not  multiples  of  a  or  b.  If  n  represents  one  of 
these  numbers  and  n  is  divided  by  a  or  by  b,  a 
remainder  greater  than  0  will  result.  Then  the 
relationship  may  be  stated  thus:  »=(cXi)-fr. 
This  means  that  any  whole  number  (greater  than 
0)  may  be  expressed  as  the  product  of  two  whole 
numbers  plus  some  remainder  (0  or  greater).  The 
work  on  page  140  and  throughout  the  chapter 
involves  the  finding  of  the  quotient  and  the  remain¬ 
der  when  the  divisor  is  named  by  a  2-place  numeral. 

Teacher’s  Preparation 

•  Provide  duplicated  copies  of  a  sheet  containing 
spaces  arranged  in  9  rows  of  9  columns  each  which 
pupils  may  use  to  make  a  chart  of  multiples. 

•  Provide  cardboard  tickets  packaged  in  tens. 

Pre-Book  Lesson 

•  To  review  the  multiplication  facts  and  to 
emphasize  the  use  of  factors  that  are  multiples  of 
10,  put  on  display  a  chart  like  the  one  shown  below. 

1.  Give  the  products  for  the  pairs  of  factors  in 
Ex.  a-k,  then  show  these  products  in  the  appro¬ 
priate  places  on  the  chart.  Use  the  multiplication 
facts  as  helpers. 

2.  Give  one  or  more  pairs  of  factors  for  the  prod¬ 
ucts  in  Ex.  1— v,  then  show  these  products  in  the 
appropriate  places  on  the  chart. 

3.  Complete  the  table  by  filling  the  remaining 
blanks. 

Factors  Products 

a.  6,  70  1.  640 

b.  80,  5  m.  240 

c.  7,  30  n.  320 

d.  80,  9  o.  450 

e.  6,  50  p.  360 

f.  9,  30  q.  120 

g.  80,  7  r.  630 

h.  9,  60  s.  180 

i.  20,  8  t.  490 

j.  40,  4  u.  480 

k.  4,  50  v.  810 
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Using  the  Text  Pages 

•  Ex.  1.  Engage  pupils  in  a  discussion  of  the 
kinds  of  gifts  that  a  child  in  a  hospital  might  enjoy. 
Then  have  Ex.  1  in  the  text  read.  On  the  board,  list 
the  number  of  comic  books,  story  books,  scrap 
books,  and  post  cards  that  the  class  has  to  distribute. 

•  Ex.  3.  Have  pupils  show  on  the  board  the 
mathematical  sentence  for  each  part  of  this  prob¬ 
lem.  Discuss  the  factors-product  relationship  that 
is  involved. 

•  Ex.  4.  Pupils  may  first  say  the  multiples  of 

4  from  4  through  36.  Make  certain  pupils  know 
the  meaning  of  the  term  multiple. 

•  Ex.  5.  Have  this  table  for  divisor  40  shown 
on  the  board  if  you  consider  it  necessary. 

•  Ex.  6-17.  Before  giving  the  number  for  n, 
have  pupils  tell  whether  n  represents  an  unknown 
product  or  an  unknown  factor.  Also  have  them 
indicate  the  operation  to  use  to  find  the  number 
for  n. 

•  Ex.  18-19.  Help  pupils  to  make  the  dis¬ 
tinction  between  dividends  which  are  products  of 
the  divisor  and  the  quotient  and  dividends  which 
are  not. 

•  Ex.  20-34.  Point  out  that  it  is  important  to 
consider  place  value  in  recording  the  numeral  for 
the  quotient.  If  the  quotient  is  less  than  10,  the 
numeral  is  written  in  one’s  place. 

Individualizing  Instruction 

•  If  slower  learners  do  not  see  the  relation  be¬ 
tween  dividing  15  by  3  and  dividing  15  tens  by 
3  tens,  you  may  need  to  provide  set  materials. 
Display  a  box  containing  15  bundles  of  10  tickets 
each.  Ask  a  pupil  to  partition  the  15  bundles  into 
subsets  of  3  bundles  each.  When  he  shows  the 

5  subsets,  place  on  the  board  the  following: 

15-5-3  =  5,  so  15  tens  -5-  3  tens  -  -  5 

Successive  subtraction  may  also  be  used  to  show 
pupils  that  150  -5-  30  =  5. 

•  For  more  capable  pupils,  use  Ex.  50-58  as  an 
oral  exercise,  having  them  perform  the  computa¬ 
tion  mentally. 

•  For  slower  learners ,  you  may  wish  to  assign  only 
part  of  the  written  exercise.  Use  Ex.  20-25,  35-40, 
44  46,  50-52. 


Quotient— 

- >8 

Divisor 

->70)560 

Dividend  - 

Ex.  6-17.  Find  the  number  for  n. 

6.  420  4-  70  =  «6  10.  nX  90  =  720s  14.  540  4-  n  =  9  6o 

7.  n  4-  50  =  8  400  11.  40  X  »  =  320  8  15.  560  4-  n  =  80  7 

8.  280  -5-  *  =  40  7  12.  80  X  8  =  n  640  16.  450  -  90  =  n  s 

9.  630  4-  70  =  n  9  13.  w  X  60  =  480  8  17.  n  4-  50  =  7  350 

18.  Box  A.  What  number  is  the  divisor ?7othe  quo- 
tient?8  the  dividend^ls  560  the  product  of  70  and  8?y« 

Then  are  70  and  8  factors  of  560?  Yes 

19.  Box  B.  What  number  is  the  dividend ?4 3  the 
divisor? 6  the  quotient?  7  Is  43  the  product  of  7  and  6?  No 
Then  are  7  and  6  factors  of  43?  nq 

[W] 

Ex.  20-34.  Copy  and  find  the  quotient. 

_ 9,  R0  _ 60,  R0  _ 6,  R0  _ 90,  R0  _ 50,  R0 

20.  50)450  23.  7)420  26.  80)480  29.  6)540  32.  8)400 

_ 4,  R0  _ 7,  R0  _ 90,  R0  7,  R0  3,  R0 

21.  90)360  24.  50)350  27.  7)630  30.  60)420  33.  70)2l0 

60,  R0  310.  R0  _ 90,  R0  6,  R0  6,  R0 

22.  6)360  25.  3)930  28.  8)720  31.  50)300  34.  90)540 

Ex.  35-43.  Find  the  number  for  n. 

35.  300  4-  6  =  n  so  38.  35  tens  -i-  7  tens  =  n  5  41.  n  =  810  4-  909 

36.  300  4-  60  =  n  5  39.  9  X  3  tens  =  n  270  42.  n  =  240  4-  6  40 

37.  30  tens  4-  6  tens  =  n  5  40.  27  tens  -4  3  =  n  90  43.  n  =  80  X  7  560 


Ex.  44-49.  List  the  set  of  factors  that  are  also  multiples  of  10. 

For  Ex.  44,  you  would  list  { 10,  20,  40,  80} . 

{10,20,30,40,60,  120|  {  10,20,30,60,90,180}  {10,20,40,50,100,200} 

44.  80  45.  120a  46.  150v  47.  180  a  48.  200  a  49.  1605 10, 20,40,  so,  I60} 

{  10,30,50,  150} 

Ex.  50-58.  Find  the  number  for  n.  Remember  to  perform 
the  operation  indicated  within  the  parentheses  first. 

50.  320  —  (6  X  50)  =  W20  53.  280  -  (70  X  4)  =  n  0  56.  750  -  (9  X  80)  =  w30 

51.  640  —  (70  X  9)  =  mo  54.  n  =  400  -  (8  X  50)  0  57.  380  —  (40  x  9)  =  n20 

52.  (7  X  50)  +  14  =  w364  55.  640  =  (7  X  91)  +  n  3  58.  n  =  (8  X  23)  +  6  190 
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Remainders  Greater  than  Zero 


50  X  4  =  200 
50X3  =  150 


160  =  (50  X  3)  +  10 
160  =  150  +  10 
160  =  160 


60)458  60  x  9  =  540 

420  60  x  8  =  480 

R  ~38  60  X  7  =  420 

458  =  (60  X  7)  +  38 

=  420  +  38 
=  458  

80)379  80  x  5  =  _?i°° 

320  80  X  4  =  _?3  2o 

R  "59 


50)160 
150 
R  10 


[o] 

1.  Helen’s  mother  ordered  160  cookies  for 
the  50  children  at  the  party.  How  many  cookies 
can  each  child  have  and  how  many  cookies  will 
be  left?  See  box  A. 

a.  When  50  is  the  divisor,  we  must  think 
of  multiples  of  _?so  What  is  the  greatest 
multiple  of  50  that  can  be  subtracted  from 
160?v  150  =  50  X  -?! 

b. 15£br  160  -4-  50,  did  we  divide  hundreds, 

ones  J 

tens,  or  ones?A  Explain  the  placing  of  3  and 

Both  are  piflSfd  to.  show  a  number  of  ones. 

150.A  What  is  the  remainder?  i0 

c.  Read  the  checking  sentence.  Did  the 
test  show  that  it  is  a  true  sentence?  Yes 

d.  Each  child  at  the  party  can  have  _?3_ 
cookies,  and  there  will  be  _?L°  cookies  left. 

2.  Box  B.  To  divide  458  by  60,  we  think 
of  multiples  of  _?60  What  is  the  greatest  mul¬ 
tiple  of  60  that  can  be  subtracted  from  458  ?v 
420  =  60  X  -?-  Explain  each  step  in  die0 
division.  Test  the  checking  sentence.  see  box  b. 


*  3.  Box  C.  Explain  the  thinking  for  finding  the  quotient  and 
remainder.  On  the  board,  show  a  checking  sentence,  and  then 
test  as  in  box  A  to  see  if  it  is  a  true  sentence  379  =  (8°  *  4)  +  59 

=  320  +  59 

Key  idea:  Subtract  the  greatest  multiple  of  the  divisor  =  379 

which  can  be  subtracted  from  the  dividend.  j-yy-| 

Ex.  4-15.  Find  the  quotient  and  the  remainder.  Write  and 


r _ 3,  R30 

4.  70)240 

6,  R17 

10.  50)317 


test  a  checking  sentence  for  each  example. 

. 8,  R30  _ 9,  R25  7  R12  fi  pn 

5.  40)350  6.  30)295  7.  80)572  8.  60)480 

_ 9,  R34  _ 7jR8  9  R0  JLR11 

11.  80)754  12.  70)498  13.  40)360*  14.  20)171 


55j  R0 

9.  7)385 


38.  R0 

15.  8)3§4 


♦  Extra  Examples.  Set  69.  #  Extra  Activity.  Set  148. 

140  P°'nt  °ot  that  a  multiple  is  a  number  which  can  be  divided  by  the  divisor  with 

remainder  0;  we  say  it  is  divisible  by  the  divisor.  When  the  remainder  is  greater 
than  0,  the  number  being  divided  is  called  the  dividend.  However,  a  dividend  is 
also  a  multiple  in  some  examples. 
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Pupil’s  Objectives 

(a)  To  learn  to  divide  by  multiples  of  10  with 
remainders  greater  than  0;  and  (b)  to  review  the 
writing  and  testing  of  a  checking  sentence  for  a 
division. 

Background 

To  give  pupils  a  feeling  of  security  in  using 
divisors  greater  than  9,  they  are  encouraged  to 
systematically  make  tables  of  multiples  of  the 
divisor.  Making  the  table  reinforces  multiplication 
skills  and  provides  a  way  of  determining  the  greatest 
multiple  of  the  divisor  which  can  be  subtracted 
from  the  dividend. 

As  pupils  make  tables  of  multiples  and  write  the 
checking  sentences,  emphasize  the  commutativity 
of  multiplication.  That  is,  for  Ex.  1,  pupils  may 
write  160  =  (50  X  3)  +  10,  or  160  =  (3  X  50)  + 
10.  In  making  tables  of  multiples,  pupils  may  show 
the  lesser  factor  first. 

Pre-Book  Lesson 

•  Give  a  problem  of  current  interest  which  in¬ 
volves  division  by  a  multiple  of  10  with  remainder 
greater  than  0.  The  following  is  illustrative: 

“I  have  135  stamps  on  these  sheets.  If  I  give 
each  of  the  30  children  in  our  class  the  same  number 
of  stamps,  how  many  will  each  child  get,  and  how 
many  will  I  have  left?” 

135  Subtract 
30  (1) 

105 

30  (2) 

75 

30  (3) 

45 

_J30  (4) 

15 

Remove  sets  of  30  (1  stamp  for  each  child)  as 
many  times  as  possible.  Direct  a  pupil  at  the 
board  to  show  the  subtraction  of  30  for  every  set 
of  30  stamps  you  remove.  Then  let  pupils  imagine 
that  they  have  4  stamps  each.  This  will  also  be 


shown  on  the  board,  since  the  child  subtracted  30 
four  times,  with  remainder  15. 

Ask  pupils  what  division 
example  could  be  worked  to  4 

answer  the  question.  Show  30)135 
it  on  the  board  and  elicit  from  120  =  (30  X  4) 
children  that  we  could  have  R  15 
subtracted  120,  or  (30  X  4),  at  once,  leaving 
remainder  15. 

•  Recall  that  in  dividing,  we  think  of  multiples 
of  the  divisor  and  subtract  from  the  dividend  the 
greatest  multiple  that  can  be  subtracted.  Then 
this  greatest  multiple  divided  by  the  divisor  is  the 
quotient  for  the  division.  Subtracting  the  greatest 
multiple  from  the  dividend  may  show  a  remainder 
that  is  0  or  greater  than  0. 

Using  the  Text  Page 

•  Ex.  1 .  Ask  pupils  to  cover  the  work  in  the  boxes 
and  have  the  problem  read  and  worked,  as  done  for 
the  problem  in  the  Pre-Book  Lesson.  Then  discuss 
the  checking  sentence  referred  to  in  Ex.  c. 

•  Ex.  4-15.  Use  these  exercises  orally  before 
assigning  them  for  independent  work.  For  each 
example,  have  a  pupil  say  the  table  of  multiples  of 
the  divisor,  stopping  when  he  reaches  the  greatest 
multiple  of  the  divisor  which  can  be  subtracted 
from  the  dividend. 

Individualizing  Instruction 

•  Direct  slower  learners  to  refer  to  their  multi¬ 
plication  chart  to  find  multiples  of  10. 

•  Observe  all  pupils  as  they  place  the  division 
algorithms  on  their  papers.  Insist  upon  the 
correct  placement  of  the  numeral  for  the  quotient. 
Provide  guidance  in  writing  and  testing  checking 
sentences.  If  pupils  find  it  easier  to  show  the 
lesser  factor  first  in  the  checking  sentence,  let  them 
do  this. 

•  Assign  Extra  Examples,  Set  69,  as  needed  for 
all  pupils. 

•  Assign  Extra  Activity,  Set  148,  for  more  capable 
pupils. 
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Pupil’s  Objectives 

(a)  To  increase  ability  to  divide  by  a  multiple  of 
10  with  remainders  greater  than  0  and  quotients 
less  than  10;  and  (b)  to  gain  practice  with  mathe¬ 
matical  sentences  using  >,  <,  and  =. 

Background 

The  work  on  this  page  should  help  pupils  under¬ 
stand  why  we  do  not  write  an  open  mathematical 
sentence  for  all  examples  requiring  division  when 
we  are  working  in  the  set  of  whole  numbers.  For 
example,  in  box  C,  we  do  not  write  the  sentence 
40  X  n  =  327  or  n  =  327  40,  because  there  is  no 

whole  number  we  can  multiply  by  40  and  get  327. 
Of  course  when  we  work  in  the  set  of  rational 
numbers,  we  can  express  the  number  for  n  as  8  + 
57),  or  85^. 

Although  pupils  were  introduced  to  the  concept 
of  dividing  the  remainder  in  order  to  express  the 
division  answer  in  mixed  form,  it  should  be  noted 
that  in  this  chapter  the  result  of  dividing  is  to  be  ex¬ 
pressed  as  a  whole-number  factor  and  a  remainder. 
Pupils  experience  many  difficulties  in  learning  to 
work  with  divisors  greater  than  9.  To  direct  pupils 
to  name  quotients  in  mixed  form  would  complicate 
the  problem.  Also,  showing  the  quotient  and  the 
remainder  orients  pupils  to  testing  the  checking 
sentence,  at  which  time  they  multiply  the  quotient 
and  the  divisor  and  add  the  remainder. 

Using  the  Text  Page 

•  Ex.  1 .  Have  pupils  give  other  multiples  of  40 
and  of  8. 

•  Ex.  2.  Point  out  that  we  may  write  the  mathe¬ 
matical  sentences  40  X  n  =  320  and  320  -f-  40  =  n 


because  there  is  a  whole  number  which  we  can 
multiply  by  40  and  get  320. 

•  Ex.  3.  Emphasize  that  we  do  not  write  the 
sentence  40  X  n  =  327  or  327  h-  40  =  n,  because 
there  is  no  whole  number  which  we  can  multiply 
by  40  and  get  327. 

•  Ex.  4.  On  the  board,  show  that  we  may  write 
a  sentence  which  expresses  the  relation  of  327  to  the 
greatest  multiple  of  the  divisor  which  can  be  sub¬ 
tracted  from  it.  We  write  327  =  (40  X  8)  +  7  and 
call  it  a  checking  sentence.  Point  out  that  the  check 
of  the  division  is  done  by  finding  if  the  checking 
sentence  is  a  true  sentence.  If  the  sentence  is  not  a 
true  sentence,  then  the  pupil  needs  to  go  back  over 
the  division  work  looking  for  a  mistake.  Remind 
pupils  that  merely  writing  the  checking  sentence 
does  not  check  the  division. 

•  Ex.  5-14  (oral).  Ask  pupils  to  examine  the 
products  in  their  table  of  multiples  of  10,  20, 
30,  and  so  on  to  90.  Elicit  that  each  product  is 
named  by  a  numeral  having  0  in  one’s  place.  Using 
this  idea,  pupils  can  identify  immediately  some 
examples  for  which  the  dividend  is  not  a  multiple  of 
the  divisor. 

•  Ex.  5-14  (written).  Show  on  the  board  that 
the  checking  sentence  for  Ex.  5  may  be  written  as 
720  =  (80  X  9)  +  0  or,  since  the  remainder  is  0, 
the  sentence  may  be  written  720  =  (80  X  9). 

Individualizing  Instruction 

•  For  all  pupils,  continue  to  insist  upon  attention 
to  place  value  as  they  place  the  numeral  for  the 
quotient. 

•  For  more  capable  pupils,  use  Ex.  15-23  as  an 
oral  exercise.  Be  certain  to  let  them  explain 
different  ways  of  thinking  as  they  use  mental 
computation  to  decide  whether  a  sentence  is  true 
or  false. 
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n  =  40  X  8 
=  320 
Product  — ^ 


B 


*  Point  out  that  in  box  C,  we  do  not  write  the  sentence  40  x  n  =  327,  or  n  =  327  +  40, 
because  there  is  no  whole  number  that  we  can  multiply  by  40  and  get  327. 

Terms  Used  in  Division 

[°] 

1.  Box  A.  320  is  the  product  of  the  factors  40  and  _?  8. 

This  means  that  320  is  a  multiple  of  40  and  also  a  multiple 
of  _?_8. 

2.  Box  B.  For  320  divided  by  40,  the  quotient  is  _?_8. 

Because  the  remainder  is  zero,  we  may  say  that  8  is  a 
factor  of  320.  Remember,  unless  stated  otherwise,  factor 
is  used  to  mean  whole-number  factor. 

*3.  Box  C.  What  is  the  divisor? 4(327  is  the  dividend. 

We  subtract  320,  or  (40  X  -?2).  What  is  the  remainder?  7 

the  quotient?  vThe  division  shows  that  there  is  no  whole 
327 

number  which  we  can  multiply  by  40  and  get  327.  Are 
40  and  8  factors  of  327?  No 

4.  On  the  board,  write  and  test  a  checking  sentence  for 

.  ....  .  ,  _  327  =  (40  x  8)  +  7 

the  division  in  box  C.  =320  +  7 

=  327 

Ex.  5-14.  Tell^which  divisions  will  give  a  quotient 
that  is  a  factor  of  the  divider^.  Afexplain  your  thinking.  v, 


40  X  «  =  320 
320  -f  40  =  n 

Quotient - -1 

8 

40)320 

320 


Remainder -*-0 

8 

40)327 


320 


R 


9,  R0 


9.R16 


Key  idea:  when  remainder  is  zero 
_7,  R7  , _ 9,  R0 


3.R20 


5.  80)720  6.  30)286'  7.  60)427  8.  40')360'  '  9.  70)230 

7,  R30  _ 5,  R0  9,  R5  _ 5,  R0  4.R12 

10.  40)310  11.  60)300  12.  90)815  13.  70)350  14.  20)92 

[W] 

Ex.  5-14  above.  Copy  and  work.  Write  and  test  a  checking 
sentence  for  each. 


Ex.  15-23.  Write  T  (true)  or  F  (false). 

15.  9  X  36  >  360  f  18.  240  -f  8  =  30 

16.  60  X  4  <  250  t  19.  70  X  5  >  360 

17.  9  X  80  >  700  t  20.  6  X  80  <  495 


T 

F 


21.  420  +  70  =  60  f 

22.  370  -  (9  X  40)  =  10  t 

23.  255  -  (80  X  3)  =  5  f 


Ex.  24-27.  Test  the  checking  sentence  and  then  write  T  or  F. 

24.  632  =  (24  X  26)  +  8  t  =6(42t825.  482  =  (34  X  6)  +  14  f  tlTu 
26.  1,402  =  (62  X  21)  +  58  f  27.  1,092  =  (39  X  28)  +  0  t 

^  1,302  +  58  ^  1,092  +  0 

^  1,360  1,092 
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*  Emphasize  the  importance  of  building  tables  of  multiples  for  the  divisor. 

A  New  Step  in  Division 

Divisors  named  by  2-place  numerals  [O^ 

1.  Betty’s  teacher  gave  256  sheets  of  paper 
to  the  32  children  in  the  class.  She  gave  each 
pupil  the  same  number  of  sheets.  How  many 
sheets  did  each  child  receive? 

*a.  To  divide  256  by  32,  we  need  to  think 
of  the  multiples  of  _  ?  _3.2  We  can  make  a  table 
of  multiples  to  refer  to  as  in  box  A  when  we 
do  the  division. 

Yes 

b.  Is  256  a  multiple  of  32?  AWhat  is  the 
greatest  multiple  of  32  that  can  be  subtracted 
from  256?  256 

c.  What  is  256  divided  by  32?  sThe  re¬ 
mainder  is  _?_°.  Each  child  received  _?_8 
sheets. 

2.  Betty’s  teacher  had  215  flower  stickers.  She  gave  the  same 
number  to  each  child  and  had  some  left.  How  many  stickers  did 
each  child  receive,  and  how  many  were  left?  See  box  B. 

a.  What  is  the  greatest  multiple  of  32  that  can  be 
subtracted  from  215?  /What  is  192  divided  by  32?  6 

_  ,  ,.  .  .  ,  To.show  that  215  ones  -r32  ones  =  6  ones 

b.  In  the  division,  why  is  6  written  in  one’s  place?  a 

.  .  So  that  we  may  subtract  192  from  215  r 

Why  is  192  written  under  215?  AWhat  is  the  remainder?  23 

c.  Each  child  received  _?_6  stickers,  and  _?^3were  left. 

3.  On  the  board,  copy  and  work  each  of  Ex.  a-e.  Use  the 
multiples  .pf  32  shown  ^n  boxes  A  |nd  B. 

а.  32)237  b.  32)298  c.  32)275  d.  32)205  e.  32)262 

224  288  256  192  256 

R13  RIO  R 19  R  8  R6[W] 

Ex.  4-15.  Divide  and  check.  Use  the  multiples  of  35,  51, 
and  63  shown  in  box  C. 

, _ 7.  R51  _ 7,  R25  3,R1 

4.  35)176  7.  63)492  10.  51)382  13.  35)115 

v _ 6/R6  v _ 8,  R2  ' _ 5,  R25  8,  R0 

5.  63)384  8.  51)416  11.  35)200  14.  63)504 

б.  51)360  9.  35)126  12.  63)445  15.  51)260 


35  X  6  =  210 
35  X  5  =  175 
35  X  4  =  140 
35  X  3  =  105 

51  X  8  =  408 
51  X  7  =  357 
51  X  6  =  306 
51  X  5  =  255 

63  X  9  =  567 
63  X  8  =  504 
63  X  7  =  441 
63  X  6  =  378 
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Pupil’s  Objectives 

(a)  To  learn  to  divide  with  divisors  that  are  not 
multiples  of  10;  and  (b)  to  extend  ability  to  write 
and  test  checking  sentences  for  the  division. 


Background 

The  new  step  on  page  142  is  work  with  divisors 
which  are  not  multiples  of  10.  Without  building  a 
table  of  multiples  of  the  divisor,  pupils  often  find 
their  first  experiences  with  divisors  of  this  type 
very  frustrating.  Pupils  who  are  able  to  estimate 
products  or  multiply  mentally  to  find  products 
usually  need  to  show  only  a  few  multiples  in  their 
table.  Slower  learners  may  need  to  build  or  use 
longer  tables  of  multiples. 

Emphasis  should  be  on  the  inverse  relationship 
of  multiplying  by  and  dividing  by  a  given  number. 
For  example,  since  7  X  63  =  441,  we  know  that 
441  -5-  63  =  7. 


Pre-Book  Lesson 

•  Have  pupils  turn  back  to  page  60.  Review 
with  them  the  meaning  and  use  of  the  Distributive 
Property  of  Multiplication. 

•  Tell  pupils  that  you  want  them  to  help  you 

build  a  table  of  multiples  of  53.  Place  on  the  board 
the  examples  below  without  the  answers.  Have 
pupils  give  the  answers,  multiplying  mentally  if 
possible,  and  then  show  products  on  the  board. 

2  X  53  =  106  5  X  53  =  265  8  X  53  =  424 

3  X  53  =  159  6  X  53  =  318  9  X  53  =  477 

4  X  53  =  212  7  X  53  =  371 

Assign  each  of  the  above  examples  to  a  dif¬ 
ferent  child  and  ask  him  to  go  to  the  board  and 
express  the  factors-product  relationship  using  the 


division  algorithm,  thus: 

2 

3 

7 

9 

53)106 

53)159 

53)371 

53)477 

106 

159 

371 

477 

R  0 

R  0 

R  0 

R  0 

Now  place  on  the  board  Ex.  a-d  below  and  ask 
different  pupils  to  use  the  table  and  give  the 
greatest  multiple  of  53  that  can  be  subtracted  from 
the  dividend.  As  he  gives  it,  show  it  below  the 
dividend,  then  show  the  quotient  and  subtract  to 
find  the  remainder.  Have  pupils  write  and  test  a 
checking  sentence  for  each  division. 


a.  2  b.  3 
53)137  53)186 

106  159 

R  21  R  27 


c.  5  d.  7 
53)281  53)396 

265  371 

R  16  R  25 


•  Place  on  the  board  Ex.  e— h.  Ask  pupils  to 
copy  and  work  each  example  on  their  papers. 
Observe  and  assist  pupils  individually. 

e.  53)167  f.  53)240  g.  53)345  h.  53)468 


Using  the  Text  Page 

•  Ex.  1-2.  To  solve  these  problems,  pupils  work 
as  indicated  in  the  Pre-Book  Lesson. 

•  Ex.  3  (a-e).  After  pupils  work  the  examples  on 
the  board,  have  them  give  a  verbal  problem  for 
each  example.  The  following  is  illustrative  for  Ex.  a : 

“If  there  are  237  flower  stickers,  how  many 
stickers  could  each  of  32  children  have?  How  many 
stickers  would  be  left?” 


Individualizing  Instruction 

•  Provide  assistance  for  slower  learners  as  a  group 
as  they  work  Ex.  4-15.  Ask  them  to  pretend  that 
the  dividend  designates  a  number  of  objects  to  be 
shared  and  that  the  divisor  designates  the  number 
of  pupils  to  share  these  objects.  Help  them  use  the 
tables  of  multiples  shown  in  box  C. 

•  Have  all  pupils  copy  and  complete  the  state¬ 
ments  below,  using  their  answers  for  Ex.  4-6. 

176  oranges  will  make  _?_  boxes  of  35  oranges 
each  with  _?_  left. 

384  tickets  will  make  _?_  packages  of  63  tickets 
each  with  _?_  tickets  left. 

360  crayons  will  make  _?_  boxes  of  51  each  with 
_?_  left. 

•  Have  more  capable  pupils  prepare  statements 
similar  to  those  above,  using  Ex.  7-9. 
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Pupil’s  Objectives 

(a)  To  obtain  more  practice  in  working  with 
divisors  named  by  2-place  numerals;  (b)  to  learn 
to  construct  and  use  tables  of  multiples;  and  (c)  to 
maintain  skills  in  addition,  subtraction,  and  multi¬ 
plication  of  whole  numbers. 


Background 

Pupils  need  to  understand  clearly  that  the 
quotient  indicates  the  greatest  number  of  times 
the  divisor  can  be  subtracted  from  the  dividend. 
Also,  that  the  remainder  should  always  be  less  than 
the  divisor.  If  it  is  not  less,  the  divisor  would  be 
subtracted  again. 

Many  different  algorithms  may  be  used  to 
determine  the  quotient.  As  illustrated  earlier, 
the  algorithm  may  show  successive  subtractions  of 
the  divisor  from  the  dividend. 

A  different  algorithm  may  show  the  subtraction 
of  any  multiple  of  the  divisor  less  than  the  dividend, 
and  then  more  subtractions  until  less  than  a  multiple 
of  the  divisor  remains.  This  method,  only  sometimes 
recommended,  requires  that  you  keep  a  careful 
record  of  the  partial  quotients,  as  illustrated  below. 


5 

Step  (1)  Subtract  52  X  2, 

52)304 

leaving  200. 

104  =  52  X  2 

Step  (2)  Subtract  52  X  3, 

200 

leaving  44. 

156  =  52  X  3 

Since  the  remainder  44  is 

44 

less  than  the  divisor,  52  can 
not  be  subtracted  again. 

Step  (3)  Add  the  partial  quo¬ 
tients  (2  +  3)  to  find  the 
final  quotient  5. 

It  is  considered  desirable  for  pupils  to  construct 
and  use  a  table  of  multiples  so  that  the  greatest 
multiple  of  the  divisor  may  be  subtracted  at  once. 


Using  the  Text  Page 


•  For  each  multiplication  in  the  table  of  multiples 
of  52,  have  two  division  examples  placed  on  the 
board.  Have  pupils  explain  why  the  remainder  for 
each  division  is  0.  This  will  help  to  reinforce  the 
idea  that  dividing  by  a  number  undoes  multiplying 
by  the  same  number. 


9  52 

52)468  9)468 

468  45 

R  0  18 

18 

R  0 


52  8 

8)416  52)416 

40  416 

16  R  0 

16 
R  0 


•  Use  the  oral  discussion  in  Ex.  1-2  for  pupils 
who  experienced  difficulty  with  the  work  on  the 
preceding  page.  For  other  pupils  immediately 
assign  Ex.  3-8  as  independent  work.  You  may  wish 
to  check  the  tables  of  multiples  before  pupils  begin 
their  use  in  the  division. 

•  Ex.  3-8.  Check  quotients  and  remainders  for 
these  examples  before  directing  pupils  to  continue 
with  the  other  examples.  Emphasize  that  the 
remainder  will  always  be  less  than  the  divisor  if  the 
greatest  multiple  of  the  divisor  has  been  subtracted. 

•  Exercises  with  the  caption  To  Keep  in  Prac¬ 
tice  are  provided  regularly  throughout  the  text  and 
may  be  used  when  most  advantageous. 


Individualizing  Instruction 

•  Encourage  more  capable  pupils  to  apply  the 
Distributive  Property  of  Multiplication  as  they 
construct  tables  of  multiples,  and  perhaps  to  divide 
without  constructing  an  entire  table.  Illustrate  this 
work  for  them. 

•  The  repeated  use  of  subtraction  and  multi¬ 
plication  in  division  may  convince  slower  pupils  of 
the  need  to  increase  their  skills  in  these  operations. 
The  sections  at  the  back  of  the  book  may  be  used 
for  reteaching  and  practice. 
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Point  out  that  constructing  and  using  a  table  of  multiples  of  the  divisor  so  that 
the  greatest  multiple  of  the  divisor  may  be  subtracted  at  once  eliminates  the 
possibility  of  subtraction  errors. 

Using  a  Table  of  Multiples  in  Dividing 

[O] 


1.  52)495.  To  divide,  we  need  to  think  of  the  multiples 
of  _?_5.2 

a.  In  the  table  in  box  A,  is  495  shown  as  a  multiple  of 
52?  No  Since  495  is  not  a  multiple  of  52,  the  remainder 
will  be  greater  than  _?  9. 

b.  What  is  the  greatest  multiple  of  52  that  can  be 

468 

subtracted  from  495?  a  In  box  B,  where  is  468  written? 
What  is  the  quotient?  9 

c.  What  is  495  minus  468?27What  is  the  remainder?  27 

2.  On  the  board,  copy,  complete,  and  check  the  division 
for  each  of  Ex.  a-c. 

3  ?6  ?8 
a.  52)178  b.  52)330  c.  52)4l6 

156  312  416 

R 


V 

Under  495 


?? 

22 


R 


?? 

18 


R  0 


52  X  9  =  468 
52  X  8  -  416 
52  X  7  =  364 
52  X  6  =  312 
52  X  5  =  260 
52  X  4  =  208 
52  X  3  =  156 
52  X  2  =  104 


[w] 

*  Ex.  3-17.  Divide  and  check.  Make  tables  of  multiples  as  in 
box  A  for  each  of  the  divisors  53  and  64. 

_ 8,  R6  _ 3j  R0 

6.  53)430  9.  53)159 

6,  R  13 

7.  64)397 


4,  R23 

3.  53)235 

'  5,  R31 

4.  64)351 


8.R0 


1,  R25 


5.  53)424 


8.  53)78 


_ 8,  R0 

10.  64)512 

6,  R 16 

11.  53)334 


, _ 6_,  R8 

12.  53)326 

, _ 7,  R2 

13.  64)450 

, _ 3,  R6 

14.  64)198 


T _ 5^  R 15 

15.  53)280 

. _ 2,  R0 

16.  64)128 

, _ 4,  R0 

17.  64)256 


To  Keep  in  Practice 


1.  From  9,231  subtract: 

a 

8.335 

to6 

00 

c 

836 

8,395 

[W] 

d 

7,339 

i;892 

2.  Add  8,396  to: 

8,670 

274 

14,791 

6,395 

84,  690 

76,294 

27,050 

13,654 

3.  Multiply  by  8: 

4,952 

619 

7,240 

905 

35,008 

4,376 

6,832 

854 

4.  Multiply  by  9: 

5,463 

607 

7,047 

783 

85,158 

9,462 

9,774 

1,086 
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*  By  using  estimation  and  mental  computation,  pupils  are  able 
to  shorten  the  tables  of  multiples. 


Making  an  Estimate 

[O] 

Sue:  I  have  trouble  getting  started  with  a  division  example. 
Tom:  To  divide  594  by  92, 1  start  by  thinking  of  the  multiples 
of  90  rather  than  92  because  they  are  easier  to  find. 

Sue:  I  see.  You  find  the  multiples  of  90  near  594.  That  is 
90  X  7  =  630,  90  X  6  =  540,  90  X  5  =  450,  and  so  on. 

Tom:  Yes,  but  I  would  stop  with  540  because  it  is  the  first 
multiple  you  have  mentioned  that  is  less  than  the  dividend,  594. 
Then  I  would  think,  540  =  90  X  6  so  I  will  try  92  X  6. 

Sue:  I  see,  because  540  or  (90  X  6)  is  less  than  594,  you 
would  find  whether  92  X  6  can  be  subtracted  from  594. 

Tom:  92  X  6  =  552  Since  this  is  the  greatest  multiple  of  92 
that  can  be  subtracted  from  594,  1  write  6  for  the  quotient.  The 
remainder  is  42  and  my  checking  sentence  is  a  true  sentence 
because  92  X  6  =  552  and  552  +  42  =  594. 

’For  each  of  Ex.  1-5,  use  Tom’s  way  to  estimate  the  quotient. 
Explain  your  thinking. 

^  v - 4<R51  _ 3,  R13  _ 7,  R 10  _ 5,  R60  7,R11 

1.  82)379  2.  92)289  3.  81)577  4.  63)375  5.  51)368’ 

[w] 

Ex.  6-10.  Estimate  as  above;  then  divide  and  check. 

_ _ 6'Kn  _ 3,R6  _ 5,  R22  4,  R30  8  R0 

6.  42)263  7.  64)198  8.  73)387  9.  82)358  10.  91)728 

11.  62)190  12.  83)586  13.  93)485  14.  53)392  ’  15.  74)460’ 


144 
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Pupil’s  Objectives 

(a)  To  learn  to  use  the  number  of  tens  shown  by 
the  divisor  to  estimate  the  quotient;  and  (b)  to  gain 
practice  in  finding  quotients  and  remainders  for 
divisors  named  by  2-place  numerals. 

Background 

In  the  division  on  pages  142-143,  children  were 
encouraged  to  use  tables  of  multiples  of  the  divisor 
to  find  multiples  which  could  be  subtracted  from  the 
dividend.  Thus  the  thinking  involved  was  the  same 
as  in  working  with  divisors  2,  3,  4  and  so  on  to  9  for 
which  pupils  had  mastered  basic  facts.  This  pro¬ 
cedure  was  used  to  build  pupils’  confidence  in  their 
ability  to  work  with  divisors  greater  than  9. 

For  extremely  slow  learners,  the  time-consuming 
technique  of  building  complete  tables  of  multiples 
may  be  the  only  one  they  ever  do  learn  to  use. 
However,  other  pupils  soon  learn  to  shorten  the 
tables  of  multiples  by  using  estimation  and  mental 
computation.  The  conversation  between  Sue  and 
Tom  regarding  the  thinking  for  594  divided  by  92  is 
designed  to  introduce  the  idea  of  using  the  number 
of  tens  shown  by  the  divisor  as  a  way  of  estimating  a 
quotient.  The  estimate  may  or  may  not  be  the 
quotient,  but  it  does  provide  a  starting  point  for 
building  part  of  &  table  of  multiples  of  the  divisor  if  a 
table  is  needed. 

Pre-Book  Lesson 

•  Review  division  with  divisors  40  through  90, 
remainder  0.  Show  on  the  board  Ex.  a-e  below. 
Have  pupils  give  quotients  orally  by  rows  and  by 
columns,  then  check  by  multiplication.  For  Ex.  a, 


280  -h  40 

=  7  because  40  X  7 

-  280. 

Divide 

Divide 

Divide 

Divide 

by  40 

by  60 

by  70 

by  90 

a. 

280 

360 

560 

450 

b. 

360 

540 

350 

720 

c. 

200 

420 

490 

270 

d. 

320 

180 

420 

540 

e. 

240 

480 

630 

810 

•  Review  division  for  the  same  divisors  as  given 
when  remainders  are  greater  than  0.  Show  on  the 
board  Ex.  f-j  below.  As  pupils  explain  their 
thinking  and  give  the  numbers  for  each  row,  record 
them  on  the  board  as  shown. 


Greatest 

Divide 

multiple  to 

by  60 

subtract 

Quotient 

Remainder 

f. 

375 

(360) 

(6) 

(15) 

g- 

532 

(480) 

(8) 

(52) 

h. 

456 

(420) 

(7) 

(36) 

i. 

573 

(540) 

(9) 

(33) 

j- 

263 

(240) 

(4) 

(23) 

If  time  permits,  change  divisor  60  above  to 
divisor  70,  then  to  80,  and  divide  Ex.  f-j  again. 

Using  the  Text  Page 

Read  and  discuss  Tom’s  way  of  estimating  the 
quotient.  Ask  if  any  pupil  had  discovered  this 
idea  for  himself  as  he  did  the  work  on  pages  142- 
143.  Show  on  the  board  Ex.  1-5  of  the  text,  and 
beside  each  one  write  the  example  with  the  divisor 
showing  only  the  number  of  tens  as  illustrated 
below  for  Ex.  1  and  2. 

Think  Think 

1.  82)379  80)J79  2.  92)289  90)289 

Have  pupils  show  the  part  of  the  table  of  multiples 
they  need  for  each  example,  and  to  explain  how 
they  decided  on  a  starting  point.  For  Ex.  1,  the 
thinking  could  be  explained  as  follows:  5  X  80  = 
400;  4  X  80  =  320.  Since  320  is  the  greatest  mul¬ 
tiple  of  82  less  than  379,  I  will  try  4  X  82. 

After  the  estimate,  have  the  example  worked  and 
explained.  Also  have  pupils  write  and  test  a 
checking  sentence  for  each  of  Ex.  1-5. 

Individualizing  Instruction 

•  Permit  slower  learners  to  refer  to  their  tables  of 
multiples  for  facts  they  do  not  know. 

•  More  capable  pupils  may  assist  slower  learners 
as  they  practice  on  the  facts  for  multiples  of  10. 
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Pupil’s  Objectives 

(a)  To  increase  ability  to  multiply  mentally  by 
applying  the  Distributive  Property  of  Multi¬ 
plication;  (b)  to  gain  practice  in  finding  quotients 
and  remainders;  and  (c)  to  work  with  inequalities. 


Background 

The  Distributive  Property  of  Multiplication  over 
Addition  was  presented  for  the  first  time  in  the 
Grade-5  text  on  page  53,  and  it  has  been  used  in 
many  other  exercises.  Emphasis  has  been  placed 
upon  the  fact  that  the  conventional  multiplication 
algorithm  may  be  justified  by  the  application  of  the 
distributive,  commutative,  and  associative  proper¬ 
ties. 

It  is  in  work  with  divisors  between  10  and  100 
that  skill  in  applying  the  distributive  property 
proves  to  be  rewarding  for  pupils.  In  the  example 
734  divided  by  93,  it  is  advantageous  to  think: 
8  X  90  =  720;  8  X  3  =  24;  720  +  24  is  greater 
than  734,  therefore  the  quotient  cannot  be  as  great 
as  8.  The  practice  exercises  in  the  upper  part  of 
the  page  are  designed  to  provide  extension  of  the 
ability  to  do  thinking  of  this  type. 

It  will  be  noted  that  the  developmental  exercises 
(Ex.  2-5)  in  the  text  illustrate  the  distribution  from 
left  to  right,  as  in  Ex.  A  below,  and  also  from  right 
to  left  as  in  Ex.  B. 


A 

8  X  74  =  8  X  (70  +  4) 
=  (8  X  70)  + 
(8  X  4) 

=  560  +  32 
=  592 


B 

74  X  8  =  (70  +  4)  X  8 
=  (70  X  8)  + 
(4  X  8) 

=  560  +  32 
=  592 


In  general,  if  a,  b,  and  c  are  whole  numbers,  then 
flX(Hc)  =  (aXi)  +  (flX  c ),  and  (b  +  c)  X  a  = 
{b  X  a)  +  {c  X  a). 


Using  the  Text  Page 

•  Ex.  2-5  (upper  part  of  page).  Have  each 
example  worked  on  the  board  and  explained  using 
the  mathematical  sentences  as  given  in  the  text. 
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Next  have  each  one  worked  using  the  conventional 
vertical  algorithm. 

•  Ex.  6.  For  this  oral  exercise,  direct  pupils  to 
say  only  the  products  and  the  sum  of  the  products, 
thus  for  multiplying  by  5: 

Ex.  6  a.  200  +  15  =  215 

Ex.  6  b.  350  +  10  =  360,  and  so  on. 

•  For  the  division  exercise  (lower  part  of  page), 
direct  pupils  to  use  Tom’s  way  (shown  on  page  144) 
to  estimate  the  quotient,  then  use  mental  compu¬ 
tation  to  test  the  estimate.  Be  certain  that  pupils 
multiply  the  divisor  by  the  estimate  before  they 
decide  what  the  quotient  is. 


Individualizing  Instruction 

•  For  all  pupils  show  on  the  board  Ex.  a-f  below. 
Direct  pupils  to  tell  what  different  whole  numbers 
could  be  used  for  n  to  make  each  of  the  following  a 
true  sentence.  As  different  numbers  are  given,  have 
pupils  multiply  mentally  to  verify  their  responses. 

a.  42  X  n  <  258  d.  54  X  n  <  415 

b.  n  X  65  <  370  e.  n  X  38  <  274 

c.  73  Xn  <  384  f.  57  Xn  <  162 


For  Ex.  a  above,  6  or  any  whole  number  less 
than  6  could  be  used  for  n. 

For  Ex.  b,  5  or  any  whole  number  less  than  5 
could  be  used  for  n. 

Show  Ex.  g-1  below  on  the  board  and  direct 
pupils  to  tell  the  greatest  whole  number  which  could 
be  used  for  n.  As  above,  have  pupils  multiply 
mentally  to  verify  their  responses. 

g.  n  X  34  <  220  j.  n  X  83  <  339 

h.  56  X  n  <  215  k.  74  X  n  <  430 

i.  n  X  64  <  318  1.  n  X  25  <  196 


•  For  slower  learners ,  suggest  that  the  above 
exercise  be  worked  on  paper.  Assign  them  only 
Ex.  a-c  and  g-i,  and  have  more  capable  pupils 
help  slower  learners  who  may  be  having  difficulty. 

•  For  all  pupils,  assign  Extra  Examples,  Set  70, 
and  Extra  Activity,  Set  149,  as  needed. 


Point  out  to  pupils  that  these  examples  illustrate  the  distribution  from  left  to  right  and 
also  from  right  to  left. 

Practice  in  Finding  Products 

Using  the  distributive  property  [O] 

1.  Tell  which  of  the  following  are  true  sentences. 

a.  38  X  6  =  6  X  38  t  b.  6  X  (30  +  8)  =  (6  X  30)  +  (6  X  8)  t 

c.  6  X  38  =  6  X  (30  +  8)  t  d.  (6  X  30)  +(6  x  8)=  180  +  48  T 
*Ex.  2-5.  Explain  each  step  and  complete  the  work. 

2.  6  X  43  =  6  X  (40  +  3)  3.  54  X  7  =  (50  +  4)  X  7 

=  (6  X  40)  +  (6X3) 

=  240  +  18 

=  _  ?  358  _  p  3  78 

4.  4  X  65  =  4  X  (60  +  5) 

_  p240j_  >  20 

_  >  260 


-  (foX  7)  +  (4  X  7) 

=  -?- +  _?38 


5.  7  X  33  =  _?£'+  _?_21 
=  >231 


6.  As  shown  for  Ex.  2-5,  find  the  product  of  5  and  each  num¬ 
ber  shown  in  the  box.  Then  find  the  product  of  each  number 
and  9;  6;  8.  see  box. 

[w] 

Ex.  7-21.  Copy  and  find  the  products.  Do  as  many  of  the 
steps  without  paper  and  pencil  as  you  can. 


x  5 

x  9 

a.  dl  x 6 

x  8 

215 

387 

258 

b.  72 

344 

360 

648 

432 

c.  35 

576 

175 

315 

210 

d.  83 

280 

415 

747 

IZA  498 

e.  54 

664 

270 

486 

324 

432 

365 

19. 

4  X  84  336 

658 

20. 

9  X  56  504 

208 

21. 

5  X  98  490 

Building  Skills 

Ex.  1-10.  Estimate,  divide,  and  check 

v _ 3,  R10  3,R13 


I.  93)2893;  R40  2.  23)70 

6.  73)259  7.  84)199 

Ex.  11-16.  Write  T  or  F. 

II.  31  X  9  <  310  t 
14.  8  X  90  X  9  X  80  f 

4  Extra  Examples.  Set  70. 


2,  R31 


3.  42)298 
8.  83)279 


7,  R4 


3,  R30 


[W] 


4.  92)298 
9.  50)420 


2,  R22 


8,  R20 


„ _ 4,  R41 

5.  62)289 

' _ 5,  R20 

10.  74)390 


12.  82  X  6  =  480  f 
15.  5X63  >310  t 


13.  54  X  6  >  300  t 
16.  (6  X  12)  +  3  =  85  F 


Extra  Activity.  Set  149. 
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*  Alert  pupils  to  the  necessity  of  checking  each  multiplication  and  subtraction  step. 

Practice  in  Finding  Quotients 

Quotients  less  than  10  [W] 

*Ex.  1-5.  Check  the  multiplication  and  subtraction  steps. 
Some  of  the  examples  have  mistakes.  Find  and  correct  the  mis¬ 
takes.  Check  each  answer. 


7 

1.  62)450 
434 


6 

2.  74)472 
444 


3  4  7 

3.  95)352  4.  84)371  5.  54)393 

285  336  378 


R  2fri6  R  32" 28  R  67  R  ^  35  R  >Tis 


Ex.  6-15.  Estimate,  divide,  and  check. 

4,  R44  8,  R47  3,R11  9,  R0  5,  R35 

6.  94)420  7.  82)703  8.  63)200  9.  44)3%  10.  73)TO 
11.  92)581  12.  83)692  13.  93)790  14.  33)264  15.  82)500 


Solving  M.  and  D.  Problems 

Problem-solving;  whole  numbers  [W] 

1.  Paper  napkins  at  Edison  School  come  in 
packages  of  40  each.  How  many  full  packages  and 
how  many  napkins  from  another  package  are 
needed  to  give  one  napkin  to  each 

a.  of  175  children?  b.  of  268  children? 

4  full  pkg.  and  15  more  6  pkg.  and  28  more 

2.  A  school  lunchroom  uses  about  73  lb.  of 
sugar  a  week.  About  how  many  pounds  are  used 
in  a  36-week  school  year?  2,628 

3.  A  14-room  school  has  a  mean  average  of  32 
pupils  per  room.  Are  there  450  pupils  in  all?  No 
How  many  more  or  less  than  450  pupils  are  there?  2  less 


4.  Edison  School  expects  250  people  to  attend  a  spring  concert. 
If  the  chairs  in  the  assembly  hall  are  arranged  in  rows  of  34  chairs 
each,  how  many  rows  could  be  filled  completely?  7H0W  many 
people  would  be  left  to  fill  part  of  another  row?  12 

5.  What  is  the  cost  of  64  science  books  at  $2.78  each?  $177.92 
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Pupil’s  Objectives 

(a)  To  learn  to  locate  and  correct  errors  in  a 
division  example;  (b)  to  learn  to  avoid  making 
similar  errors  in  their  own  work;  and  (c)  to  obtain 
practice  in  selecting  multiplication  or  division  as 
the  operation  to  use  in  solving  verbal  problems. 

Background 

On  pages  148-149  pupils  move  to  division  with 
quotients  which  are  greater  than  10  and  less  than 
100.  Before  progressing  to  this  more  complicated 
algorithm,  pupils  should  be  alerted  to  the  necessity 
for  checking  each  multiplication  and  subtraction 
step.  Even  when  checking  sentences  are  written 
and  tested,  errors  may  occur.  Illustrations  of  types 
of  errors  are  included  in  Ex.  1-5  of  the  text. 

Thus  far  in  this  chapter  pupils  have  not  applied 
the  new  step  in  the  division  they  have  been  learning 
to  the  solution  of  verbal  problems.  The  exercise 
on  the  lower  part  of  page  146  helps  to  develop  an 
awareness  of  the  social  settings  in  which  the  new 
division  skills  are  required.  The  computation  in¬ 
cludes  multiplication  and  division  by  numbers 
named  by  2-place  numerals. 

Using  the  Text  Page 

•  Ex.  1-5.  After  pupils  have  examined  the  work 
and  located  the  errors,  have  the  examples  dis¬ 
cussed.  Point  out  that  the  subtraction  step  may  be 
checked  by  adding  the  remainder  to  the  multiple 
subtracted  to  get  the  dividend. 

•  Ex.  6-10.  After  pupils  complete  Ex.  6-10, 
have  them  exchange  papers  and  try  to  find  each 
other’s  errors.  Have  pupils  correct  errors  on  the 
board. 

•  Ex.  11-15.  You  may  wish  to  use  these  ex¬ 
amples  as  a  short  test  so  that  you  may  identify  any 
pupil  who  is  having  difficulty  mastering  division 


examples  of  this  type.  These  pupils  should  be 
given  individual  help  before  they  attempt  the  more 
difficult  division  examples  presented  on  pages 
148-149. 

•  Ex.  1-5.  Solving  Multiplication  and  Division 
Problems  (lower  part  of  page).  Direct  pupils  to 
write  an  English  sentence  to  answer  the  question 
in  each  problem  after  they  have  completed  the 
necessary  computation. 

After  pupils  have  solved  the  problems,  discuss 
each  one.  Have  pupils  justify  the  choice  of  multi¬ 
plication  or  division  on  the  basis  of  sets.  For 
example,  in  Ex.  1  and  4  the  number  for  a  total 
set  is  given  and  the  number  of  elements  for  each 
of  the  equivalent  subsets  to  be  formed  is  given. 
Division  is  used  to  find  how  many  subsets  can  be 
formed  and  what  the  number  for  the  remainder 
will  be. 

In  Ex.  2,  3,  and  5  the  problems  tell  how  many 
equivalent  sets  there  are  and  what  the  number  of 
each  set  is.  Multiplication  is  used  to  find  the  num¬ 
ber  of  elements  in  the  total  set. 


Individualizing  Instruction 

•  For  slower  learners ,  have  each  problem  read 
aloud  and  discuss  the  operation  to  be  used  and  the 
reason  for  its  use.  Assist  these  pupils  to  formulate 
the  English  sentences  to  answer  the  questions  in 
the  problem. 

•  Have  more  capable  pupils  use  the  answer  they 
found  for  each  problem  (Ex.  1-5)  and  write  a  new 
word  problem  reversing  the  situation. 

For  Ex.  1  they  could  write: 

“The  paper  napkins  at  Edison  School  come  in 
packages  of  40  each.  One  day  4  full  packages  plus 
15  from  another  package  were  distributed  to  the 
pupils  with  each  pupil  receiving  one  napkin.  How 
many  pupils  received  napkins?” 
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Pupil’s  Objectives 

(a)  To  increase  ability  to  solve  1-step  and  2-step 
verbal  problems;  and  (b)  to  gain  practice  in 
finding  quotients  and  remainders  for  divisors  greater 
than  10  and  less  than  100. 

Background 

For  the  verbal  problems  on  page  146  the  social 
settings  were  familiar  school  situations,  but  on 
this  page  the  situations  may  not  be  familiar  so  you 
may  need  to  provide  assistance  in  the  selection  of 
the  operation  to  use  for  solution. 

Teacher’s  Preparation 

Anticipate  the  problems  and  provide  1  gal., 
2  gal.,  and  5  gal.  containers  for  observation  in  the 
classroom. 

Using  the  Text  Page 

•  You  may  wish  to  have  all  the  verbal  problems 
read  aloud  and  discussed  before  assigning  them  for 
independent  work. 

•  Since  four  of  the  problems  involve  the  gallon 
as  a  unit  of  measurement  for  liquids,  it  will  heighten 
the  interest  in  the  problems  if  you  or  the  children 
bring  to  class  and  examine  different  types  of  con¬ 
tainers  for  1  gal.,  2  gal.,  and  5  gal. 

•  Ex.  1.  Have  pupils  imagine  that  the  12  gal. 
of  gasoline  Mr.  Park  bought  were  contained  in 
two  5  gal.  cans  and  one  2  gal.  can.  Have  the  mathe¬ 
matical  sentence  for  this  2-step  problem  written 
on  the  board.  Remind  pupils  that  we  do  not  use 
the  dollar  sign  in  the  mathematical  sentence,  which 
is  n  =  5.00  -  (12  X  0.35). 


•  Ex.  2.  Ask  if  pupils  know  the  number  of  miles 
their  father’s  car  travels  on  1  gallon  of  gasoline. 
Sketch  a  number-line  picture  on  the  board  to 
represent  the  successive  subtraction  of  21  from  189. 
Then  ask  a  way  to  compute  that  is  faster  than 
successive  subtraction. 

•  Ex.  3.  Ask  pupils  to  describe  the  gasoline 
gauge  on  the  family  car.  Sketch  one  on  the  board. 
Ask  if  they  know  how  many  gallons  the  gas  tank  on 
their  car  holds. 

Indicate  that  Ex.  3  requires  information  given  in 
Ex.  2. 


•  Ex.  4.  Ask  pupils  whether  a  truck,  a  car,  or 
a  motorcycle  would  be  expected  to  use  the  greatest 
number  of  gallons  of  gasoline  in  traveling  256  miles. 

•  Ex.  5-6.  Discuss  the  size  and  layout  of  any 
parking  lots  with  which  pupils  are  familiar. 

•  Ex.  1-17  (lower  part  of  page).  You  may 
assign  examples  from  this  set  only  as  needed. 

Individualizing  Instruction 

•  Do  not  include  your  more  capable  pupils  in 
the  oral  discussion  of  the  verbal  problems  in  the 
upper  part  of  the  page.  Assign  the  exercise  for 
independent  work  and  direct  them  to  write  an 
English  sentence  to  answer  the  question  in  each 
problem. 

•  For  all  pupils ,  assign  Extra  Examples,  Set  71, 
and  Extra  Activity,  Set  150,  as  needed. 
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Problem-Solving 

[W] 

1.  Mr.  Park  bought  12  gallons  (gal.)  of  gasoline 
at  3 5<£  per  gallon.  He  gave  the  man  a  five-dollar 
bill.  How  much  change  did  he  receive?  $0  80 

2.  If  Mr.  Park’s  car  usually  goes  about  21  miles 
per  gallon  of  gasoline,  about  how  many  gallons  will 
he  use  in  going  189  miles?  9 

3.  The  gas  tank  on  Mr.  Park’s  car  holds  18  gal. 

How  many  miles  will  the  car  travel  on  a  full  tank 
of  gasoline?  378 

4.  A  truck  used  32  gallons  of  gasoline  in  going  256  miles. 
About  how  many  miles  did  the  truck  travel  per  gallon  of 
gasoline?  8 

5.  A  parking  lot  has  spaces  for  34  cars  in  each  row.  How 
many  rows  could  be  filled  when  the  lot  has  136  cars?4  238  cars?  7 

6.  The  charge  for  parking  at  Central  Parking  Lot  is  25<£ 
for  the  first  hour  and  15<£  per  hour  after  that.  If  Jim’s  father 
parked  for  6  hours,  what  amount  did  he  pay?  $1.00 


Are  You  Gaining  Skill  in  Dividing? 

[O] 

Ex.  1-6.  Tell  the  quotient  and  the  remainder.  On  the  board, 
write  and  test  a  checking  sentence  for  each  example. 

P  6  P  g  ?  6  ?  g 

1.  64)411  2.  94]8bl  3.  93)606  4.  74)620  5.  53)49 2 

384  752  558  592  477 

R  2  7  R4  9  R4  8  R2  8  R1  5 

[W] 

Ex.  6-17.  Divide  and  chec  k. 

_ 9,  R35  6,  R5  8,  R55  7,  R29  6,  R19  7,  R54 

6.  62)593  7.  65)395  8.  94)807  9.  63)470  10.  72)451  11.  84)542 

9,  R5  c _ 8,  R1 9  T _ 7,  R18  ^ _ Z,  R35  T _ 8,  R29  8,  R44 

12.  70)635  13.  64)531  14.  54)396  15.  93)500  16.  84)701  17.  63)548 

^  Extra  Examples  Set  71.  #  Extra  Activity.  Set  150. 
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*  Tables  of  multiples  for  the  divisor  are  used  first  when  estimating  the  quotient  between 
two  multiples  of  ten;  second,  when  dividing  tens;  and  third,  when  dividing  ones. 


24  Jm 


24  X  50  =  1,200 
24  X  40  =  960 

24  X  30  =  720 


b 


Divide  tens 

3 

24)768 

72 

4 

Divide  ones 
32 

24)768 

48 
48 
R  0 


Quotients  Greater  than  Ten 

Partial  dividend  [O] 

*  1.  The  gardener  at  the  park  had  768  bulbs.  He  planted 
them  in  24  rows  with  the  same  number  in  each  row.  How 
many  bulbs  did  he  plant  in  each  row? 

a.  Box  A.  Say  the  multiples  of  24  that  are  shown. 
From  these  multiples,  how  do  we  know  that  the  quotient 
for  768  4-  24  will  be  between  30  and  40?  768  is  between  720 

b.  Box  B.  Since  the  quotient  is  between  30  and  40,  it 
will  be  represented  by  a  2-place  numeral.  To  find  the 
number  of  tens  in  the  quotient,  we  divide  the  number  of 
tens  in  the  dividend. 

c.  Box  B.  Divide  tens. 

Y  es 

•  Can  we  think  of  768  as  76  tens  +  8  ones  ?A  Divide 
the  76  tens  by  24. 

•  What  is  the  greatest  multiple  of  24  that  can  be  sub¬ 
tracted  from  76? a  72  tens  =  24  X  -?_  tens  How  do 

i  ^  .i  o  o  .  We  show  it  in  ten’s 

we  show  that  the  3  means  3  tens,  or  30?  pi  ace  in  the  numeral 

•  What  is  76  —  72?  This  means  that  tfiere  qare  l1  f  _  ?  len  s 
left  to  be  divided.  Think  of  the  4  tens  as  40  ones.  Are 
there  some  other  ones  left  also?  Yes 

d.  Box  C.  Divide  ones.  There  are  _?4_8ones  left  to 
be  divided.  48  ^  24  =  _?? 

e.  The  gardener  planted  _?3_2  bulbs  in  each  of  24  rows. 

2.  Instead  of  estimating  as  shown  in  box  A,  we  can  think, 

24  X  10  =  240.  The  dividend ,  768,  is  greater  than  240 ,  therefore 
the  quotient  will  he  greater  than  _?1_°. 


148 
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Pupil’s  Objectives 

(a)  To  learn  to  find  quotients  greater  than  10  for 
divisors  between  10  and  100;  and  (b)  to  learn  to 
write  and  test  checking  sentences  for  the  new  step  in 
division. 

Background 

In  the  examples  on  these  pages  the  dividend  is 
named  by  a  3-place  numeral  but  the  quotient  is 
between  10  and  100.  This  means  that  the  quotient 
is  named  by  a  2-place  numeral,  as  in  884  -4-  26  =  34. 
Therefore,  if  an  estimated  quotient  is  to  be  found, 
the  table  of  multiples  of  the  divisor  must  contain 
the  factors  10,  20,  30,  and  so  on.  Mental  compu¬ 
tation  can  often  help  to  shorten  the  table. 

After  an  estimated  quotient  between  two 
multiples  of  10  has  been  obtained,  the  division 
algorithm  may  be  completed  in  either  of  the  ways 
shown  below. 


34 

Table  of 

4 

Multiples 

30 

34 

26  X  10=  260 

26)884 

26)884 

26  X  20  =  520 

780  (26  X  30) 

78  (26  X  3  tens) 

26  X  30=  780 

104 

104 

26  X  40=  1,040 

104  (26  X  4) 

104  (26  X  4) 

R  0 

R  0 

The  text  pages  illustrate  only  the  algorithm 
given  above  in  which  the  tens  are  divided  first  and 
then  the  ones  and  which  utilizes  the  concept  of 
place  value.  The  other  algorithm  shown  above  is 
suggested  as  an  alternate  for  pupils  who  are  having 
difficulty  and  need  variety  in  their  practice. 

In  the  Pre-Book  Lesson  pupils  are  encouraged  to 
use  their  own  methods  for  finding  a  solution  which 
could  require  division.  Illustrations  of  successive 
subtraction  and  using  a  table  of  multiples  are 
presented. 

In  work  with  divisors  less  than  10,  pupils  have 
learned  that  the  division  is  accomplished  by 
renaming  the  dividend  as  the  sum  of  multiples  of 
the  divisor.  You  may  wish  to  review  this  aspect  of 
division  for  your  more  capable  pupils.  However, 
it  is  only  after  the  work  shown  above  has  been 
completed  that  the  following  renaming  becomes 
evident. 


884  -4-  26  =  (780  +  104)  -4-  26 

=  (780  -f-  26)  +  (104  4-  26) 

=  30  +  4 
=  34 

Pre-Book  Lesson 

•  Present  a  problem  of  current  interest,  which 
requires  division  for  solution.  The  following  is 
illustrative: 

"Our  school  received  544  new  rulers  to  be  dis¬ 
tributed  to  the  16  rooms  in  our  school,  with  the 
same  number  going  to  each  room.  How  many 
rulers  could  each  room  receive?” 

Allow  time  for  pupils  to  use  their  own  methods  of 
finding  a  solution  and  observe  as  they  try  different 
ways.  If  some  ways  are  ingenious  and  produce  the 
correct  result  or  a  good  estimate,  have  these 
methods  explained  and  the  work  shown  on  the 
board. 

Some  of  the  ways  pupils  may  approach  the 
problem  are  shown  below,  and  you  may  suggest 
them  if  pupils  do  not. 


Successive  subtraction 

There  are  544  rulers.  Give  10  to  each  Subtract 
of  the  16  rooms.  This  would  use  16  X  544 

10,  or  160,  and  leave  (544  —  160),  or  160  (10) 

384.  *384 

Give  10  more  to  each  room  using  160  160  (10) 

more  and  leaving  (384  —  160),  or  224.  224 

Give  10  more  to  each  room  using  160  160  (10) 

and  leaving  (224  —  160),  or  64.  64 

We  can’t  give  10  again,  but  we  can  64  (  4) 
give  4  because  16X4  =  64.  This  uses  0 

all  of  the  rulers. 

To  each  of  16  rooms,  we  gave  10  three  Check 
times,  or  30  rulers,  then  4  more.  30  +  34 

4  =  34.  Each  room  could  have  34  rulers.  16 

The  checking  sentence  is:  544  =  16  X  204 

34.  34~ 

544 

Using  a  table  of  multiples 


Pupils  may  suggest  building  a  16X10  =  1 60 
table  of  multiples  of  the  divisor,  16  X  20  =  320 
as  they  have  been  doing.  You  16  X  30  =  480 
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16  X  40  =  640 


16  X  31  =  496 
16  X  32  =  512 
16  X  33  =  528 
16  X  34  =  544 


may  provide  guidance  so  they 
use  multiples  of  10  for  the  other 
factor,  until  they  determine  that 
the  quotient  will  be  between  30 
and  40.  Then  they  may  find 
products  of  16  and  31,  32,  33,  and 
34  as  indicated  at  the  right. 

•  If  you  wish,  you  may  present  the  algorithm 
and  the  thinking  for  dividing  the  dividend  in  two 
steps,  as  explained  in  the  text  for  the  problem 
above.  However,  the  above  methods  produce  a 
solution  which  checks,  so  you  may  go  directly  to 
the  text. 

•  In  some  classes  more  capable  pupils  use  the 
method  explained  in  the  text  before  developmental 
work  since  they  have  had  extensive  experience 
previously  in  dividing  the  dividend  in  a  series  of 
steps  when  divisors  were  less  than  10.  Thus  they 
combine  understandings  gained  from  work  on 
pages  138-147  with  skills  gained  in  Grade  4  and 
reviewed  in  Chapter  2  of  Grade  5. 


Using  the  Text  Pages 

•  Ex.  1 .  Have  the  verbal  problem  read  aloud 
and  discuss  the  picture.  Ask  for  estimates  of  the 
number  of  bulbs  that  could  be  planted  in  each  row. 
Record  some  of  the  estimates  on  the  board. 

Ask  a  pupil  to  show  multiples  of  24  on  the  board, 
starting  with  24  X  10,  then  24  X  20,  and  so  on. 
When  they  find  that  24  X  40  >  768  and  that 
24  X  30  <  768,  elicit  from  pupils  that  the  quotient 
for  768  -5-24  will  be  between  30  and  40.  If  pupils 
suggest  as  the  next  step  the  multiplication  of  24  by 
31,  then  by  32,  have  this  done  on  the  board. 

Next  read  and  discuss  with  pupils  the  technique 
for  dividing  tens,  then  ones,  as  explained  in  the 
text.  Or  you  may  prefer  to  develop  the  division 
algorithm  on  the  board  with  books  closed. 

For  pupils  who  do  not  seem  to  have  a  clear 
understanding  of  place  value,  you  may  present 
a  slightly  different  algorithm  as  shown  in  Ex.  A. 
Instead  of  thinking  76  tens  —  72  tens,  we  think 


768  -  720  =  48.  Then 
shown  as  30  for  720  -5-  24 

the  partial  quotient  is 

By  showing  both  30  and  2,  and  adding  upward, 
the  32  is  obtained  for  the  quotient. 

A  B 

32 

2 

s  I 
£  § 

30 

32 

24)768 

24)768 

720  =  (24  X  30) 

72  =  (24  X  3  tens) 

48 

48 

48  =  (24  X  2) 

48  =  (24  X  2) 

R  0 

R  0 

To  indicate  that  both  algorithms  show  the  same 
thinking,  present  Ex.  B  and  compare  them  step 
by  step. 

•  Ex.  2-3.  Since  pupils  may  understand  one 
algorithm  better  than  another,  show  on  the  board 
the  following  examples  and  have  pupils  explain 
them.  Then  compare  them  to  the  algorithm  shown 
in  boxes  E  and  F  on  the  text  page. 


42 

12 

2 

2 

40 

10 

21)885 

32)389 

840  =  (21  X  40) 

320  =  (32  X  10) 

45 

69 

42  =  (21  X  2) 

64  =  (32  X  2) 

R  3 

R  5 

Individualizing  Instruction 

•  For  all  pupils ,  assign  Extra  Examples,  Set  72, 
as  needed. 

•  More  capable  pupils  may  provide  individual  as¬ 
sistance  for  slower  learners. 

•  For  slower  learners ,  you  may  wish  to  further 
reduce  computational  difficulties  by  assigning  the 
following  examples  in  place  of  Ex.  5-14  in  the  text. 

a.  30)678  b.  20)899  c.  40)462 

d.  20)498  e.  50)628  f.  60)728 
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3.  Another  gardener  had  885  bulbs  to  plant  in 
21  rows  with  the  same  number  in  each  row.  How 
many  bulbs  could  he  plant  in  each  row?  How 
many  bulbs  would  he  have  left? 

a.  Box  D.  Compare  the  dividend  with 
21  X  10.  Will  the  quotient  be  greater  than 
10rXSThen,  will  the  quotient  be  shown  by  a 
1 -place  or  a  2-place  numeral  ?A  Can  we  think  of 
885  as  88  tens  -f  5  ones  ?A  We  call  88  tens  the 
first  partial  dividend. 

b.  Box  E.  Divide  tens. 

•  What  is  the  greatest  multiple  of  21  that  can 
be  subtracted  from  88?34  84  =  21  X  _?4  so 
84  tens  =  21  X  _?!  tens.  In  which  place  in 
the  numeral  for  the  quotient  is  4  written?  Jhce 

•  88  tens  —  84ytens  =  _?i  tens  Can  4  tens 
be  divided  by  21?  a  Think  of  4  tens  as  40  ones. 

Are  there  some  other  ones  left  also?  Yes 

c.  Divide  ones.  We  show  45  ones  by  bringing  down  the 
numeral  for  5  ones.  45  ones  is  called  the  second  partial 

Think  of  the  greatest  multiple  of  21  which  cap  (je  subtracted  from  45.  (21  x2  =  42).  Show  2  in  one’s 

dividend.  Tell  what  to  think  to  divide  45  by  21.  a  What  is  pi  ace  in  the  numeral 

for  the  quotient  and 

the  remainder?  3  subtract  42  from  45. 

d.  On  the  board,  complete  and  test  the  checking  sentence.  See  box  E. 

e.  The  gardener  could  plant  21  rows  with  _?L2  bulbs  in 
each  row  and  have  _??  bulbs  left. 


21)885 

21  X  10  =  210 


21)885  21  x  5  =  105 

84  21  X  4  =  84 

45  21  X  3  =  63 

42  21  X  2  =  42 

R  ~3 

88Xl8&l3X  «)  + 

=  885 


32)389 
32 
69 
64 
R  5 


4.  Box  F.  Explain  each  step  in  finding  the  quotient.  On  the  38  tens -32  =  1  ten,  r  6  tens, 

1  1  .  1  1..  ,  6  tens  =  60  ones,  +9  ones 

board,  write  and  test  a  checking  sentence.  389=(32  xi2)+5  Q|so  |eft/  or  69  ones< 

=  384  +  5  59  ones  +  32  =  2  ones,  R5 

=  389 

[W] 

Ex.  5-14.  Estimate,  divide,  and  check. 

2  1.R27  2  4,  R5  2  1,  R 1 5  1  3,  R6  1  4,  R27 

5.  31)678  6.  11)269  7.  23)498  8.  30)396  9.  33)489 

42,  R17  11,  R0  2  1 ,  R26  1  1,  R45  11,  R43 

10.  21)899  11.  42)462  12.  41)887  13.  53)628 

4  Extra  Examples.  Set  72. 


14.  65)758 
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Diagrams  to  Aid  Problem-Solving 

[O] 

1.  Grace  and  June  are  putting  paper  on  the  shelves  in  their 
kitchen.  In  the  top  cupboard,  each  of  the  3  shelves  is  4  ft.  long. 
In  the  bottom  cupboard,  each  of  the  2  shelves  is  5  ft.  long. 
Will  a  25-foot  roll  of  shelf  paper  of  the  correct  width  be  enough 
for  all  the  shelves? 

a.  The  diagram  at  the  left  shows  that  _?i2ft. 
of  paper  is  needed  for  the  top  cupboard. 

b.  The  bottom  cupboard  needs  _?L9  ft.  Will 
the  25-foot  roll  be  enough?  Yes 

Often  making  a  diagram  will  help  you  to  under¬ 
stand  a  problem  better. 

Ex.  2-4.  Explain  and  then  solve  on  the  board 
using  the  diagrams  to  help  you. 

2.  The  Taylor  family  is  invited  to  a  wedding 
135  miles  from  their  home.  The  wedding  is  at 
7.30  p.m.  They  plan  to  start  at  4  p.m.,  and  wish 
to  arrive  ^  hr.  before  the  wedding.  In  order  to 
arrive  at  the  time  they  wish,  how  many  miles  per 
hour  will  they  have  to  drive  on  the  trip?  45  m.p.h. 


Top 

L  1 

4  tjeet  , 

l_ 1 

4  f,eef  , 

.  .  4  feet 

Bottom 

1  1 

,5  feet, 

1  1 

5 

L - 1 - ll-  l _ L  ■ 

1st  hr. 


2d  hr. 


3d  hr. 
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Pupil’s  Objectives 

(a)  To  extend  ability  to  solve  2-step  and  3-step 
verbal  problems;  and  (b)  to  learn  to  make  and 
use  diagrams  to  clarify  the  information  given  in 
verbal  problems. 

Background 

Pupils  need  many  and  varied  approaches  to  the 
analysis  and  understanding  of  problem  situations. 
Often  simple  diagrams  such  as  those  illustrated  on 
pages  150-151  will  provide  the  assistance  needed. 
Obtaining  the  information  to  be  used  in  making 
a  diagram  promotes  careful  reading  and  rereading 
of  the  problem. 

When  pupils  work  independently,  the  kinds  of 
diagrams  used  may  vary,  and  this  is  desirable. 
Any  sketch  which  pictures  the  facts  and  relation¬ 
ships  in  the  problem  and  helps  the  pupil  to  write 
the  correct  mathematical  sentence  is  acceptable. 

This  set  of  verbal  problems  provides  a  change 
from  the  division  work  with  which  pupils  have  been 
engaged  for  several  days. 

Using  the  Text  Pages 

•  Ex.  1 .  Have  the  verbal  problem  read  aloud 
and  discuss  the  picture.  Ask  what  the  diagram 
shown  at  the  left  represents  in  relation  to  the  prob¬ 
lem  situation.  Have  the  mathematical  sentence 
written  on  the  board  and  solved  mentally.  Ask  for 
an  English  sentence  to  answer  the  problem  ques¬ 
tion. 

•  Ex.  2.  After  the  problem  is  read  aloud,  sketch 
the  diagram  on  the  board  explaining  how  the  clock 
face  shows  they  have  3  hrs.  driving  time.  When  you 
sketch  the  segment  to  represent  135  miles  with  one 
endpoint  labeled  Home  and  the  other  Wedding } 
ask  pupils  how  you  should  subdivide  the  segment  to 
show  how  far  they  will  drive  each  hour  if  they  have 
3  hrs.  driving  time.  When  they  tell  you  thirds, 
complete  the  sketch  as  illustrated  in  the  text. 


Then  ask  how  to  find  the  number  of  miles  per 
hour  they  will  have  to  drive  on  their  trip.  Have  the 
mathematical  sentence  written  on  the  board  and 
solved.  Ask  for  an  English  sentence  to  answer  the 
problem  question. 

•  Ex.  3.  Display  a  rectangular  box  like  Sharon’s 
plant  box.  Ask  a  pupil  to  trace  with  his  finger  the 
part  of  the  box  which  Sharon  wants  to  bind  with 
colored  crepe  paper. 

•  Ex.  4.  On  the  board  have  pupils  use  x’s  and 
show  seats  arranged  in  rows,  with  each  row  having 
2  more  seats  than  the  one  next  to  it. 

xxxxxxxxxxxx  (12) 
xxxxxxxxxx  (10) 
xxxxxxxx  (8) 
xxxxxx  (6) 

•  Ex.  5-8.  If  necessary,  have  these  problems 
read  aloud  before  assigning  them  for  independent 
work. 

After  the  problems  have  been  worked,  discuss 
each  one.  Have  different  pupils  show  on  the  board 
the  diagram  they  made. 

Have  each  mathematical  sentence  written  on  the 
board  and  solved. 

Individualizing  Instruction 

•  Provide  assistance  for  slower  learners  as  a  group 
as  they  follow  the  directions  for  Ex.  5-8. 

•  Direct  more  capable  pupils  to  indicate  the 
information  which  would  be  needed  to  find: 

a.  the  number  of  yards  of  drapery  material  to 
buy  to  make  drapes  for  the  windows  in  the  class¬ 
room; 

b.  the  number  of  feet  of  shelf  paper  to  buy  to 
put  paper  on  all  the  cupboard  shelves  in  the  class¬ 
room; 

c.  the  number  of  yards  of  fence  to  buy  to  enclose 
the  school  playground  on  3  sides. 
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NOTES 
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*  Any  sketch  which  pictures  the  facts  and  relationships  in  the  problem  and  helps  the  pupil 
to  write  the  correct  mathematical  sentence  is  acceptable. 


3.  Sharon  wants  to  bind  the  top  edge  of  a  plant  box  32  in. 
long  and  15  in.  wide  with  narrow  colored  crepe  paper.  She  has 
a  roll  of  narrow  pink  paper  containing  2  yd.  and  a  roll  of  narrow 
blue  paper  containing  3  yd.  Use  the  diagrams  below  to  help  you 
find  the  length  of  binding  Sharon  needs.  Will  Sharon  be  able 

tO  USe  either  roll.^  VCdiy?  Perimeter  of  box  requires  94  in.,  or  2  yd.  22  in., 

of  binding.  The  3  yd.  roll  will  have  to  be  used. 


32  in.  t .  I  I  ~1 


4.  Bill  is  painting  4  rows  of  seats  in  the  middle 
section  of  the  auditorium.  If  the  first  row  has 
24  seats,  and  each  succeeding  row  has  one  addi¬ 
tional  seat  at  each  end,  how  many  seats  will  Bill 
paint  in  all  8  Use  Bill’s  diagram  to  help  you 
answer  the  question. 


i — 


[W] 

*  Ex.  5-8.  Make  a  simple  diagram  to  help  you,  and  then  find 
the  answer  for  each  problem. 


5.  Ann  is  making  a  square  tablecloth  42  in.  on  a  side.  She 
has  a  piece  of  lace  5  yd.  long.  Has  she  enough  lace  to  go  around 
the  tablecloth?  Yes 


6.  Jim  traveled  by  bus  to  visit  his  grandparents  in  Akron, 
Ohio.  If  he  arrived  at  1:30  p.m.  after  a  2^-hr.  trip,  what  time 
did  he  get  on  the  bus?  n  a.m. 

7.  The  Allen  family  started  on  a  trip  of  360  miles.  They 
drove  216  miles  in  the  morning.  It  took  them  3  hr.  longer  to 
go  the  rest  of  the  way.  How  many  miles  per  hour  did  they 
drive  in  the  afternoon?  48  m.p.h. 

8.  Before  the  game,  the  school  band  marched  completely 
around  the  edge  of  the  football  field,  a  distance  of  920  ft.  If  the 
width  of  the  field  is  160  ft.,  what  is  the  length?  300  ft. 


_ ,4th  row 

j33roM 
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Encourage  pupils  to  continue  to  make  tables  of  multiples  of  the  divisor  if  this  gives  them 
increased  confidence  and  greater  success. 


A 

Think 

41)1,763 

41  X  100 

1,763  - 

176  tens  3  ones 

B 

4 

41)1,763 

41  X  5  =  205 

1  64 

41  X  4  =  164 

12 

C 

43 

XX 

Check 

4l)  1,763 

43 

1  64 1 

X41 

123 

43 

123 

1  72 

R  0 

1,763 

1,763  =  (41  x  43)  +  0 

Dividends  Named  by  Four-Place  Numerals 

Quotients  greater  than  10  [O] 

*1.  At  a  ball  game,  41  boys  sold  1,763 
sandwiches.  What  was  the  mean  average 
of  the  numbers  of  sandwiches  sold  per  boy? 

a.  Box  A.  Will  the  quotient  be  greater 
than  100  or  less  than  1 00  ?'**  Vfren  will  the 
quotient  be  shown  by  a  2-place  numeral?  Yes 

b.  1,763  =  176  tens  +  _?3  ones.  The 
first  partial  dividend  is  _?I?tens.  As  in  box 
A,  we  may  use  small  x’s  to  show  that  there 
will  be  a  ten’s  digit  and  a  one’s  digit  in  the 
numeral  for  the  quotient. 

c.  Box  B.  Divide  tens.  What  is  the  greatest 
multiple  of  41  that  can  be  subtracted  from 
176?A6$ince  164  =  41  X  _?4,  we  know  that 
164  tens  -  41  X  _?4  tens.  Where  in  the 
numeral  for  the  quotient  is  the  4  written? Jen’s 

d.  What  is  176  minus  164?i2The  12  meanse 
_  ?  12tens,  or  _  ?V20ones. 

e.  Box  C.  Divide  ones.  120  T  3  =  _?l?3  What  numeral  do 
we  bring  down  to  complete  the  numeral  for  the  second  partial 
dividend?  3 Complete  the  division  by  dividing  123  by  41. 

f.  What  computation  shows  the  check?  see  box  c. 

g.  The  mean  average  of  the  numbers  of  sandwiches  sold  was 
_?4_3per  boy. 
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Pupil’s  Objective 

To  learn  to  find  quotients  between  10  and  100  for 
dividends  named  by  4-place  numerals. 

Background 

The  work  on  these  pages  represents  an  extension 
of  the  division  on  pages  148-149.  As  in  previous 
work,  the  first  requirement  is  to  use  mental  compu¬ 
tation  to  decide  whether  the  quotient  will  be  be¬ 
tween  1  and  10  or  between  10  and  100.  When  it  is 
established  that  the  quotient  will  be  named  by  a 
2-place  numeral,  pupils  realize  there  will  be  two 
divisions  by  the  divisor — a  division  of  the  tens  of 
the  dividend  first,  then  the  ones. 

Two  variations  of  the  algorithm  are  shown  below. 
In  Ex.  A  pupils  recognize  that  420  means  420  tens 
to  be  subtracted  from  436  tens  +  8  ones,  leaving 
16  tens  +  8  ones  to  be  divided.  In  Ex.  A,  as  well  as 
in  Ex.  B,  the  quotient  is  a  sum  (50  +  2).  In  Ex.  A 
we  do  not  show  the  numeral  50  but  by  showing  the 
digit  5  in  the  ten’s  place  and  using  our  knowledge  of 
place  value,  we  understand  that  we  mean  5  tens  or 
50. 


multiplication  in  Ex.  D  may  prefer  to  use  the 
algorithm  for  division  in  Ex.  B. 

Since  this  type  of  division  has  always  seemed  to  be 
difficult  for  children,  it  is  recommended  that  you 
assist  each  individual  pupil  in  using  the  algorithm 
which  leads  to  success  for  him.  The  systematic 
building  of  tables  of  multiples  may  be  time  con¬ 
suming,  but  if  it  develops  confidence  and  gives 
slower  learners  a  feeling  of  satisfaction,  the  time  is 
well  spent. 

Pre-Book  Lesson 

Show  on  the  board  the  pairs  of  examples  in  Ex. 
a-f  below.  Ask  pupils  to  use  mental  computation  to 
give  the  greatest  number  for  n  which  will  make  each 
sentence  true.  If  necessary,  have  the  multiplication 
for  the  second  example  in  each  pair  shown  on  the 
board. 

This  exercise  is  designed  to  help  pupils  realize 
the  advantage  of  using  the  number  of  tens  shown  by 
a  factor  when  they  need  to  find  the  greatest  multiple 
of  a  number  which  can  be  subtracted  from  another 
number. 


52 


84)4,368 
4  20 
168 
168 


(84  X  5  tens) 
(84  X  2) 


n 

a.  80 

X  n 

< 

529 

d. 

90 

X 

n 

< 

432 

84 

X  n 

< 

529 

92 

X 

n 

< 

432 

9 

b.  50 

X  n 

< 

176 

e. 

60 

X 

n 

< 

524 

Cf) 

52 

X  n 

< 

176 

64 

X 

n 

< 

524 

c.  70 

X  n 

< 

600 

f. 

80 

X 

n 

< 

765 

84)4,368 

=  (84  X 

50) 

74 

X  n 

< 

600 

84 

X 

n 

< 

765 

4  200  = 

168 

168  = 

=  (84  X 

2) 

Using  the 

Text  Page 

R 


0 


R 


0 


c 


D 


52 

X84 

208 

4  16  =  (8  tens  X  52) 
4,368 


52 

X84 

208 

4  160  =  (80  X  52) 
4,368 


Just  as  some  pupils  find  one  algorithm  for  multi¬ 
plication  more  meaningful  than  another,  some 
pupils  prefer  one  division  algorithm  over  the  other. 
Pupils  who  continue  to  use  the  algorithm  for 


•  Ex.  1 .  Discuss  the  picture  and  have  the  verbal 
problem  read  aloud.  Ask  pupils  to  tell  about  how 
many  sandwiches  each  boy  would  have  to  sell  if 
there  were  1,763  sandwiches  to  be  sold,  and  each 
boy  sold  the  same  amount.  Record  some  of  the 
estimates  on  the  board. 

Have  pupils  read  and  complete  questions  a-g  of 
Ex.  1. 

Next  show  the  completed  work  as  in  box  G  of  the 
text  on  the  board  and  in  a  parallel  column  show 
the  longer  algorithm.  Have  pupils  compare  the 
work  step  by  step  as  indicated  on  the  next  page. 
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43 

3 

40 


c.  70  X  n  <  217 
73  X  n  <  217 


d.  70  X  n  <  221 
78  X  n  <  221 


43 

41)17763  41)1,763 

1  64  =  (41  X  4  tens)  < - >1  640  =  (41  X  40) 

123  123 

123  =  (41  X  3)  123  =  (41  X  3) 

0  0 

•  Ex.  2  (a-d).  Recall  for  pupils  that  the  pre¬ 
book  discussion  was  similar  to  the  estimation  re¬ 
quired  here.  If  necessary,  show  Ex.  a-d  on  the 
board  and  work  as  in  the  Pre-Book  Lesson,  where 
n  is  the  greatest  number  that  will  make  each  sen¬ 
tence  true.  Note,  however,  that  in  some  examples 
below,  the  number  for  n  is  not  the  same  for  each 
sentence  in  the  pair.  Only  by  multiplying  the  two 
factors  can  the  correct  replacement  for  n  be  deter¬ 
mined.  Encourage  pupils  to  multiply  the  2  factors 
mentally  applying  the  distributive  property.  For 
Ex.  b,  they  could  think: 

“The  greatest  multiple  of  60  that  can  be  sub¬ 
tracted  from  512  is  480.  60  X  8  <  512  For  65  X 
n  <  512,  test  the  factor  8.  Since  8  X  (60  +  5)  is 
480  +  40,  or  520,  which  is  greater  than  512,  the 
factor  7  will  have  to  be  used.  65  X  7  <  512” 

a.  60  X  n  <  328  b.  60  X  n  <  512 
62  X  n  <  328  65  X  n  <  512 


Individualizing  Instruction 

•  Encourage  all  pupils  to  organize  their  work 
systematically  on  their  papers  without  crowding  it. 
If  they  need  to  make  a  table  of  multiples,  insist 
that  they  show  it  on  their  papers  beside  the  division. 

It  is  only  by  having  pupils  show  all  their  work 
that  a  teacher  can  locate  sources  of  difficulty.  Far 
too  often  pupils  write  the  work  which  indicates  the 
way  they  think  on  a  separate  sheet  of  paper.  The 
completed  algorithm  is  not  as  important  for  evalua¬ 
tion  purposes  as  is  the  record  of  all  the  necessary 
computation. 

•  For  slower  learners ,  provide  individual  assistance 
in  organizing  their  work.  You  may  wish  to  have 
them  substitute  the  following  easier  examples  for 
those  given  in  the  text. 

a.  40)2,278  b.  70)799  c.  80)2,845  d.  40)396 

e.  50)849  f.  90)2^08  g.  40+7388  h.  80)7^92 

•  For  more  capable  pupils ,  assign  Extra  Problems, 
Set  121. 

•  For  all  pupils,  Extra  Examples,  Set  73,  may 
be  used  at  any  time  they  are  needed  for  additional 
practice  or  for  review. 
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2.  For  each  of  Ex.  a-d,  say  the  first  and  second  partial  dividends. 
For  Ex.  a  and  b,  explain  how  to  use  60  to  estimate  the  number 
of  tens  in  each  quotient  and  then  the  number  of  ones  in  each 
quotient.  To  estimate  the  number  of  tens  in  the  quotient  for  Ex. 
a,  explain  that  328  -r-  60  is  about  _?_5,  so  the  first  multiple  to  try 
is  62  X  -?  A  On  the  board,  show  a  table  of  multiples  for  each 


division,  and  then  complete  the  work. 

x7>£ 

>?>? 

a.  62)3,288 

b.  65)5)122 

C.  73)2)174 

d.  78)2)219 

3  10 

4  55 

1  46 

1  56 

188 

572 

714 

659 

186 

520 

657 

624 

R  2 

R  52 

R  57 

R  35 

3.  For  Ex.  a  below,  how  can  you  find  the  number  of  digits  in 

oz  a  iuu-o,zuu  omce 

the  numeral  for 

l , y o o \ o ,  zuu  tne  quotient  win  De  less  man  iuu 

the  quotient?  /Tor  each  of  Ex. 

a-d,  tell  the 

number  of  digits 

in  the  numeral  for  the  quotient.  ex.  a-d;  2  digits  in  each 

3  2 

X  X 

22 

X  X 

65 

X  X 

34 

X  X 

a.  62)1,988 

b.  81)17795 

c.  61)3)995 

d.  52)17799 

1  86 

1  62 

3  66 

1  5  6 

TT9 

208 

128 

175 

335 

R3  1 

1  24 

162 

305 

R  4 

R1  3 

R30 

[W] 

4.  Copy  and  complete  each  of  Ex.  3a-d.  On  your  paper,  make 

a  small  x  for  each  digit  in  the  numeral  for  each  quotient. 

Ex.  5-19.  Divide  and  check.  Before  working  each  example, 
decide  how  many  digits  will  represent  the  quotient,  and  make  a 
small  x  for  each  digit.  Try  to  shorten  your  tables  of  multiples 
by  estimating. 


54,  R10 

5.  42)2)278 

1  1,  R7 

8.  72)799 

34,  R23 

11.  83)2,845 

9,  R9 

14.  43)396 

84,  R26 

6.  90)7,586 

18,  R27 

9.  36)675 

24.  R0 

12.  92)2,208 

38.  R30 

15.  41)1,588 

42,  R17 

7.  21)899 

65,  R0 

10.  41)2)665 

23.  R0 

13.  71)1)633 

24,  R0 

16.  82)1)968 

4  Extra  Examples.  Set  73. 

4  Extra  Problems.  Set  121. 

_ 15,  R9 

17.  56)849 

, _ 86,  R12 

18.  42)3)624 

_ 92,  R56 

19.  83)7)692 
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*  Emphasize  that  the  quotient  in  division  indicates  the  total  number  of  times  the  divisor 
may  be  subtracted  from  the  dividend,  therefore  a  remainder  will  always  be  less  than  the 

divi  sor. 


Thinking  about  Multiples  of  the  Divisor 


*  1.  Tim  hurriedly  estimated  and  decided  that  42  X  6  was  the 
greatest  multiple  of  42  that  could  be  subtracted  from  326  tens. 
How  do  you  know  that  252  was  not  great  enough?!2 Could  Tim 
tell  before  he  subtracted  that  252  was  not  correct?  n0 


2.  Jim  estimated  by  thinking,  326  40  is  about  8.  Since  he 

used  40  instead  of  42  in  making  his  estimate,  he  knew  that  42  X  8 
was  either  the  correct  multiple  or  was  too  great.  Did  Jim  have 
to  subtract  to  decide  if  336  was  the  correct  multiple  ?N  How  could 

he  tell?  By  realizing  that  336>326. 


a.  32JC986 

m 

38 

66 

64 


T  Tell  which  examples  below  need  to  be  corrected  and  why. 
For  each,  tell  how  you  would  estimate  the  number  of  tens  and 
the  number  of  ones  in  each  quotient 

4  8 


b.  72)3^81 
2  88 

60  ] 

576 


C. 


R  2 

:  198-5-30  is  about  6 


R  25 


3.  Est. 

a.  Tens:  198-5-30  is  about  6  b.  Tens:  348 
Ones:  66  4-  30  is  about  2  Ones:  601 

e.  Tens:  507 -f  60  is  about  8(7)  d.Tens:  279-5-40  is  about  6 
Ones:  385  .  60  is  about  6(S)  Ones:  215  3-J0  is  about  5 

Ex.  4-13. 


7i 
67)57)75 
4  69 
385 

335 

iUO 


65 

d.  43)2/795 
2  58 


70  is  about  4  R  FF7- 
70  is  about  8  jjq 


R 


215 

215 

0 


Tens:  913-50  is  about  1 
- - -  Ones:  384  -5-  50  is  about  7 

Divide  and  check. 


7. 


_ _ 52,  R21 

64)3/349 


7 

1* 

e.  53)914 
53 


384 

37  1 

-66- 

1  3 

[w] 


R 


4.  53)25#  J  5.  84)53#  R3  6.  92559$'™ 

9.  74)^922  R°  10.32)2^58  II.  54)4^99'  u.  83)3^58 '  RM  13.  63)5^92 


^ _ 44_ 

8.  43/1)892 
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Pupil’s  Objectives 

(a)  To  have  practice  with  divisors  which  are  not 
multiples  of  10  in  finding  quotients  named  by  2- 
place  numerals;  and  (b)  to  learn  that  the  quotient 
obtained  by  using  the  number  of  tens  shown  by 
the  divisor  when  estimating  is  not  always  the  cor¬ 
rect  quotient. 

Background 

Pupils  need  to  understand  that  using  the  number 
of  tens  shown  by  the  divisor  is  advantageous  in 
obtaining  an  estimate  of  the  number  of  tens  or  the 
number  of  ones  in  the  quotient.  By  using  the  esti¬ 
mate  to  begin  their  table  of  multiples,  they  can 
clearly  see  whether  their  estimate  is  too  large  or 
correct.  If  it  is  too  large,  they  will  work  downward 
on  their  table  of  multiples,  and  this  usually  re¬ 
quires  finding  only  one  more  multiple  of  the  divisor. 
There  is  never  any  need  of  building  the  table  of 
multiples  upward  since  by  using  the  number  of 
tens  shown  by  the  divisor  to  estimate,  the  first 
multiple  they  find  is  never  too  small. 

Pupils  should  be  directed  to  continue  to  make  a 
partial  table  of  multiples  of  the  divisor  and  use 
it  to  help  them  avoid  making  the  kinds  of  errors 
illustrated  in  Ex.  3a-e  of  the  text.  The  analysis 
and  discussion  of  these  examples  should  make  clear 
to  pupils  the  fact  that  an  estimated  quotient  should 
always  be  verified  by  multiplication. 

Using  the  Text  Page 

•  Have  Ex.  1  read  and  discussed.  Show  on  the 
board  the  multiples  of  42  that  Tim  should  have 
considered  before  he  decided  that  252  was  the 
greatest  multiple  of  42  that  could  be  subtracted. 


•  Ex.  2.  Elicit  from  pupils  that  if  Tim  started 
his  table  of  multiples  with  6,  he  would  continue 
with  7,  then  8  to  find  multiples  greater  than  252. 
However,  if  Jim  started  his  table  with  8,  he  would 
next  try  7,  and  it  would  not  be  necessary  for  him  to 
try  6.  This  last  method  is  recommended  and  shows 
that  using  the  number  of  tens  to  estimate  the 
quotient  would  have  resulted  in  Jim’s  beginning 
his  table  with  8. 

•  Ex.  4-13.  Remind  pupils  to  use  the  number  of 
tens  shown  by  the  divisor  to  help  them  decide  how 
to  start  a  table  of  multiples  of  the  divisor. 

Individualizing  Instruction 

•  For  slower  learners ,  suggest  that  they  work  each 
example  of  the  written  assignment  finding  only  the 
number  of  tens  in  the  quotient.  Check  their  work 
and  direct  them  to  complete  each  example  for 
which  they  had  the  first  step  correct.  Provide  help 
with  examples  which  were  incorrect. 

•  After  more  capable  pupils  have  completed  the 
written  assignment  as  directed  in  the  text,  for 
Ex.  4,  8,  9,  10,  and  13  have  them  rename  the 
dividend  as  the  sum  of  multiples  of  the  divisor  and 
apply  the  distributive  property  to  find  the  quotient 
as  illustrated  below  for  Ex.  3d. 

n  =  2,795  -h  43 
=  (2,580  +  215)  s-43 
2,580  215 

~  43  +  43 
=  60  +  5 
n  =  65 

Since  pupils  have  already  worked  these  examples 
using  another  algorithm,  the  renaming  of  the 
dividend  will  be  evident. 
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Pupil’s  Objectives 

(a)  To  determine  errors  in  building  a  table  of 
multiples;  (b)  to  review  understanding  of  the 
addends-sum  relationship  and  the  factors-product 
relationship;  and  (c)  to  gain  practice  in  solving 
mathematical  sentences  in  which  n  represents  an 
unknown  factor. 

Background 

Throughout  the  year  pupils  need  appropriately 
spaced  practice  exercises  to  maintain  computa¬ 
tional  skills.  They  must  also  have  the  opportunity 
to  review  basic  understandings  at  regular  intervals. 
The  exercise  in  the  lower  part  of  the  page  provides 
for  review  of  the  inverse  relationship  between: 

(a)  adding  and  then  subtracting  the  same  num¬ 
ber;  and 

(b)  multiplying  and  then  dividing  by  the  same 
number. 

Using  the  Text  Page 

•  Ex.  1-2.  Elicit  from  pupils  that  to  begin  a 
table  of  multiples,  they  should  use  the  number  of 
tens  shown  by  the  divisor.  Point  out  that  if  Kathy 
had  begun  her  table  by  using  this  method  to  esti¬ 
mate,  she  would  have  eliminated  two  multiplication 
steps. 

Elicit  from  pupils  that  if  Peter  had  started  his 
table  of  multiples  by  using  the  number  of  tens 
shown  by  the  divisor,  he  would  have  used  5  as  his 
first  factor.  He  should  have  seen  that  the  multiple 


170  was  greater  than  his  partial  dividend  164,  and 
therefore,  he  would  have  decreased  the  multiples. 

Ask  pupils  to  examine  their  work  for  Ex.  4-13 
on  page  1 54.  For  any  examples  worked  incorrectly, 
have  pupils  determine  whether  they  made  the  kind 
of  error  Peter  made.  Have  them  tell  how  to  avoid 
this  error. 

•  Ex.  3.  Have  pupils  complete  Kathy’s  and 
Peter’s  example  on  the  board  making  sure  pupils 
estimate  the  number  of  ones  for  the  quotient 
correctly.  Have  them  show  the  table  of  multiples 
they  use  when  making  this  estimate. 

•  Ex.  4-11.  Be  sure  to  have  pupils  explain  their 
thinking  as  they  find  errors. 

•  Ex.  12-16.  After  pupils  have  completed  this 
exercise,  discuss  each  example  orally.  Have  pupils 
state  in  their  own  words  the  inverse  relationship 
illustrated  by  each  example. 

For  each  of  Ex.  12-16,  have  pupils  write  on  the 
board  two  other  mathematical  sentences  which 
express  the  relationship  shown  in  the  sentences  in 
the  text. 

•  Ex.  17-22.  It  is  correct  to  use  the  mathe¬ 
matical  sentence  with  n  representing  the  missing 
factor  in  these  exercises  because  the  result  of  the 
division  in  each  case  is  a  quotient  with  remainder  0. 

Individualizing  Instruction 

Direct  more  capable  pupils  to  formulate  another 
example  like  each  of  Ex.  12-16.  Have  pupils 
exchange  papers  and  complete  each  other’s  ex¬ 
amples. 
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*  Remind  pupils  that  in  the  set  of  whole  numbers  a  divisor  is  a  factor  of  the  dividend  only 
when  the  remainder  is  zero. 

Can  You  Find  the  Mistakes? 

[°] 

1.  Is  the  work  which  Kathy  has  done 
correct  ?Ae^7ould  you  have  started  a  table 
of  multiples  just  as  Kathy  did  f  °How  can 
you  decide  what  multiples  to  try?  Think,  397^50 

i s  about  7. 

2.  In  Peter’s  work,  can  170  be  sub¬ 
tracted  from  164? No  Peter  should  have 
written  a  _?!  for  the  ten’s  digit  in  the 
numeral  for  the  quotient. 

*3.  Copy  and  complete  Kathy’s  division. 

Copy,  correct,  and  complete  Peter’s  divi¬ 
sion.  See  below. 

In  each  of  Ex.  4-11,  a  ten’s  digit  in  the  " 
numeral  for  the  quotient  has  been  written.  Tell  which  digits  are 
wrong  and  why.  Find  mistakes  without  paper  and  pencil. 

45,R14  $>3 


3 

^2,  R27  ^3, 

6.  61)^589  7.  42)1^98 

\  95 


R12 


4.  41)1^59  5.  82)1,886 

3  2 

"T  1,R5  ^3,  R32 

8.  22)687  9.  72)^688  10.  51)4,896  11.  81)7^95 

Using  inverses  [W] 

Ex.  4 — 11.  Correct  and  complete  the  division,  see  examples  above. 
Ex.  12-16.  Copy  and  complete  without  computing. 

12.  If  60  X  35  =  2,100,  then  2,100  4-  60  =  _?3_5. 

13.  If  2,430  +  70  =  2,500,  then  2,500  -  70  =  _ ?± ?30 

14.  If  1,776  4-  48  =  37,  then  48  X  37  =  _?L'.776 

15.  If  2,375  -  98  =  2,277,  then  2,277  +  98  =  _?i3.75 

16.  If  1,197  4-  21  =  n,  then  1,197  4-  n  =  -?L 
Ex.  17-22.  Find  the  number  for  n. 

17.  332  4-  83  =  «4  18.  219  4 -  n  =  733  19.  n  X  18  =  46826 

2785 


2,400 

20.  n  4-  75  =  32a  21.  581 

75 


83  =  m  22.  2,295  4-  n 


48 


Ex.  3  Kathy  53}3,975 

Peter  34)  1 ,648 

3  71 

1  36 

265 

53  x  5  =  265 

288 

265 

272 

R  0 

R16 

24  X4  =  136 
34  x  9  =  306 
34  X8  =272 
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*  Point  out  for  pupil  s  that  determination  of  the  first  partial  dividend  gives  a  rough  estimate 
of  the  quotient. 

Practice  in  Dividing 


[O] 


Ex.  1-10.  Tell  why  the  numeral  for  the  quotient  will  have  as 
many  digits  as  are  shown  by  the  x’s.  Estimate  the  first  digit  in 

the  numeral  for  the  quotient. 

_J<  Ri  §4,  R4 


Dx5*  R5 


XX* 


R0 


!•  6W  2.  6)95  3.  6)508  4.  6)875  5.  6)2,736 

_i'R35  _ _ £,  R0  RQ  ^,R0  '  *  &  R27 

6.  62)97  7.  62)310  8.  62)73?  9.  62)1^4  10.  51)996 


Ex.  1-10.  Divide  and  check. 


[W] 


Ex.  11-14.  Estimate,  divide,  and  check. 

_ ZL  R39  _ 36,  R0  12,  R0  34,  R0 

11.  90)6,789  12.  51)1,836  13.  82)984  14.  81)2,754 

4  Extra  Examples.  Set  74. 


M.  and  D.  Problem-Solving 

Tell  the  operation  and  a  mathematical  sentence  you  would  use1 
to  solve  each  problem.  Explain  your  thinking. 

1.  There  are  62  pupils  in  the  eighth  grade  of  the  Park  School. 
They  plan  to  make  a  badge  for  each  child  in  the  school.  If  there 
are  744  children  in  the  school,  how  many  badges  should  each 

pupil  make?  Division;  n  =  744  ^  62;  12 

2.  The  Park  School  received  60  boxes  of  pencils  with  a  dozen 

pencils  in  each  box.  Were  there  enough  pencils  so  that  each 

child  in  Park  School  could  have  a  pencil?  Multiplication;  n  =  60xl2; 

*  ’  720;  no 

3.  A  book  store  packed  640  books  in  20  cartons  with  the  same 

number  of  books  in  each  carton.  Each  carton  contained  how 
many  books?  Division;  n  =  640  -  20;  32 

4.  During  the  summer  the  Park  School  sent  148  desks  to  be 
repaired.  There  were  612  desks  left  in  the  school.  How  many 
desks  belong  to  the  Park  School?  Addition;  n  =  i48  +  6i2;  760 


[W] 
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Solve  each  of  Ex.  1-4. 
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Pupil’s  Objectives 

(a)  To  gain  more  practice  in  finding  quotients 
and  remainders;  and  (b)  to  increase  ability  to 
write  and  solve  mathematical  sentences  for  verbal 
problems. 

Background 

In  the  oral  division  exercise  in  the  upper  part 
of  the  page,  pupils  are  asked  to  make  two  types 
of  estimates  of  the  quotient.  For  the  first  type,  it  is 
necessary  to  determine  the  first  partial  dividend  and 
from  this  tell  whether  the  quotient  will  be  named  by 
a  1-,  2-,  or  3-place  numeral.  This  is  another  way 
of  saying  that  the  quotient  will  be  a  number  between 
0  and  10,  between  10  and  100,  or  between  100  and 
1,000. 

For  the  second  type  of  estimate,  pupils  are  to 
give  the  result  of  dividing  the  first  partial  dividend 
by  the  divisor.  In  Ex.  9  for  dividing  1,984  by  62, 
the  result  of  dividing  198  tens  by  62  is  3  tens,  or  30. 
This  means  that  the  quotient  is  between  30  and  40. 

The  verbal  problems  in  the  lower  part  of  this 
page  that  are  solved  by  division  infer  by  the  way 
they  are  stated  that  the  result  of  the  division  is  a 
quotient  with  remainder  zero.  Therefore,  an  open 
mathematical  sentence  using  n  for  the  unknown 
number  may  be  written. 

Help  pupils  to  understand  that  a  restriction  is 
necessary  only  when  we  are  working  in  the  set  of 
whole  numbers. 

In  problem  2  of  this  set  it  is  necessary  to  obtain 
data  from  a  preceding  problem  and  also  to  use  a 
fact  in  a  table  of  measurement. 

Using  the  Text  Page 

•  Ex.  1-10  (upper  part  of  page — oral  work).  For 
some  examples  in  this  set,  pupils  will  be  able  to 


give  the  quotients  immediately.  For  other  ex¬ 
amples,  they  will  be  able  to  estimate  quotients  as 
greater  than  one  number  and  less  than  another. 
Have  pupils  explain  their  reasoning  and  make  a 
record  of  their  thinking  on  the  board  in  a  form 
similar  to  the  following: 

Ex.  1 ;  8,  remainder  1  Ex.  6;  1,  remainder  35 

Ex.  2;  between  10  and  20  Ex.  7;  5 

Ex.  3;  between  80  and  90  Ex.  8;  between  10  and  20 

Ex.  4;  between  100  and  200  Ex.  9;  between  30  and  40 

Ex.  5;  between  400  and  500  Ex.  10;  between  10  and  20 

Leave  the  above  estimates  on  the  board  as  pupils 
divide  Ex.  1-10  on  their  papers.  Help  pupils  to 
realize  that  this  type  of  estimation  is  helpful  in 
avoiding  unreasonable  answers. 

•  Ex.  11-14.  You  may  wish  to  use  these  ex¬ 
amples  as  a  short  test  to  determine  which  pupils 
need  reteaching  and  additional  practice. 

•  Ex.  1  (lower  part  of  page — oral  work).  As  you 
discuss  this  problem  situation,  ask  whether  it  would 
be  sensible  to  express  the  answer  in  mixed  form 
if  the  result  of  the  division  gave  a  quotient  and  a 
remainder. 

Ex.  2.  Have  pupils  state  and  answer  the  hidden 
question.  Point  out  that  it  is  necessary  to  use 
information  given  in  Ex.  1  to  solve  the  problem. 

Ex.  3.  As  in  problem  1,  discuss  the  interpretation 
of  the  quotient  and  the  remainder  if  the  remainder 
is  greater  than  0. 

Individualizing  Instruction 

•  For  all  pupils ,  assign  Extra  Examples,  Set  74, 
as  needed. 

•  Have  more  capable  pupils  formulate  and  solve 
verbal  problems  modeled  after  problems  1,  2,  and 
4  but  to  substitute  data  appropriate  for  their  own 
school. 
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Pupil’s  Objectives 

(a)  To  learn  a  short  cut  for  determining  the  pair 
of  factors  for  starting  a  table  of  multiples  of  the 
divisor;  and  (b)  to  increase  skill  in  dividing. 

Background 

On  this  page  a  short  cut  is  suggested  for  deter¬ 
mining  a  starting  point  for  a  table  of  multiples  of 
the  divisor. 

In  the  example  at  the  right,  instead 
of  comparing  (50  X  8),  or  400,  with  436 
to  obtain  the  estimate  for  the  number 
of  tens  in  the  quotient,  we  compare 
(5  X  8),  or  40,  with  43.  While  the  esti¬ 
mate  8  has  to  be  changed  to  7  for  the 
number  of  tens  in  the  quotient,  we  do 
get  a  good  starting  point  for  our  table  of  multiples. 

In  the  past  work  on  division,  the  examples  pre¬ 
sented  involved  divisors  for  which  the  number  of 
ones  was  usually  1,  2,  or  3.  Therefore,  the  first 
estimate  chosen  was  usually  correct. 

On  this  page  most  of  the  divisors  for  the  division 
examples  have  a  number  of  ones  of  4,  5,  or  more. 
Because  of  this  fact,  the  estimate  obtained  by  using 
the  number  of  tens  in  the  divisor  is  quite  often  too 
great.  Therefore,  it  is  necessary  to  build  the  table 
of  multiples  downward. 

Pre-Book  Lesson 

Show  on  the  board  Ex.  A  below.  Elicit  that  the 
quotient  will  be  named  by  a  2-place  numeral  and 
indicate  this  by  showing  two  small  x’s. 

A  _ xv  B 

73)3,942  73  X  5  =  365  73)3^42 

Ask  pupils  to  estimate  the  number  of  tens  in  the 
quotient  by  thinking  of  the  greatest  multiple  of 
70  which  can  be  subtracted  from  394  (tens).  As 
in  Ex.  A,  emphasize  with  color  that  the  divisor  is 
73  and  that  we  need  a  multiple  of  73  which  can 
be  subtracted  from  394. 


78 

56)473  68 
3  92 
448 
448 
R  0 


When  pupils  agree  that  (73  X  5),  or  365,  is  the 
multiple  to  use,  show  Ex.  B.  Ask  whether  the  esti¬ 
mate  for  the  number  of  tens  in  the  quotient  would 
still  be  5  if  we  thought  of  the  greatest  multiple  of  7 
which  can  be  subtracted  from  39.  Emphasize  the 
numbers  to  be  used  by  shading  the  numerals  with 
colored  chalk. 

Now  show  Ex.  C  on  C  x  y 
the  board  and  repeat  the  65)5,070  65  X  8  =  520 

sequence  of  questions  65  X  7  =  455 

given  for  Ex.  A.  Here 

pupils  find  that  the  estimate  needs  to  be  revised 
since  (65  X  8),  or  520,  is  too  great  a  multiple. 

Next  show  Ex.  D  on  the  board  D 
which  illustrates  that  we  get  just  as 
helpful  an  estimate  when  we  think  of  65)5,070 
the  greatest  multiple  of  6  which  can  be 
subtracted  from  50. 

On  the  board  have  the  work  completed  for 
Ex.  B  and  D  and  also  Ex.  E  and  F.  Show  by  using 
color  the  short  way  to  estimate  the  number  of  tens 
and  the  number  of  ones  in  the  quotient. 


B  D  E 

54  78  46 

73)3,942  65)5,070  57)2^52 

365  455  228 

292  520  372 

292  520  342 

R  0  R  0  R  30 


Using  the  Text  Page 


F 

86 

85)7,354 
680 
554 
510 
R  44 


The  oral  work  reinforces  the  ideas  developed  in 
the  Pre-Book  Lesson. 


Individualizing  Instruction 

Slower  learners  need  to  be  cautioned  about  the 
placement  of  the  digits  in  the  numeral  for  the 
quotient.  If  they  use  the  short  cut,  they  should 
form  the  habit  of  using  small  x’s  to  indicate  the 
correct  places  for  the  digits  in  the  numeral  for  the 
quotient. 
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Point  out  that  when  the  number  of  ones  shown  by  the  divisor  is  5  or  more,  the 
estimate  for  the  quotient  is  sometimes  too  great,  and  it  is  therefore  necessary 
to  build  the  table  of  multiples  downward. 

Shortening  the  Table  of  Multiples 


[O] 


icm 


1.  For  Joe’s  work,  the  divisor  is  _?.5.4  The 
first  partial  dividend  is  _  ?  8.98 

a.  To  divide  398  tens  by  54,  Joe  thought, 

“39  -f-  5  is  about  7,  so  I’ll  start  by  finding  the 
product  of  54  and  7.”  54  X  7  =  _?878 

b.  Is  378  the  greatest  multiple  of  54  that 
can  be  subtracted  from  398?  Yes 

c.  Explain  how  Joe  obtained  209  for  the 

second  partial  dividend.  398  tens  -  378  =  20  tens;  20  tens  +  9  ones  =  209  ones 

d.  To  divide  the  second  partial  dividend, 

209  ones,  by  54,  Joe  thought,  20  -f-  5  =  4, 
so  I’ll  start  by  finding  the  product  of  54  and  4. 

54  X  4  =  _?_216 

e.  Is  216  the  multiple  Joe  wanted?  No 
What  is  the  greatest  multiple  of  54  that 
can  be  subtracted  from  209?i62Did  the 
thinking  explained  in  Ex.  d  give  Joe  a  good 
estimate  from  which  to  start  trying  some 
multiples?  Yes 

f.  Explain  how  Joe  completed  the  divi¬ 


sion. 


Ex. 


Divisor 


Dividend 


2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 


66 

84 

93 

75 

53 

27 

84 

62 


5,642  564; 

66  x  9 

5,292  529 

84  x  6 

5,090  509 

93  X  5 

2,448  244 

75  X  3 

3,398  339 

53  X  6 

966  96 

27  x4 

3,609  360 

84  x  4 

2,108  210 

62x3 


On  the  board,  check  the  problem.  v 

54x3=  162,  so  he  showed  a  3  in  the  numeral  for  the  quotient  and  subtracted  162  from  209. 

Ex.  2-9.  Tell  the  first  partial  dividend,  and  then  tell  the  pair 
of  factors  for  starting  the  table  of  multiples.  See  box. 


[W] 

Ex.  2-9.  Divide  and  check.  (2)  85,  R32;  (3)  63;  (4)  54,  R68;  (5)  32,  R48; 

(6)  64,  R6;  (7)  35,  R21;  (8)  42,  R81;  (9)  34 

10.  How  many  orange  trees  are  needed  to  plant  a  grove  which 
has  28  trees  in  each  of  36  rows?  boos 

11.  If  the  trees  in  Ex.  10  were  planted  in  14  rows  with  the  same 
number  of  trees  in  each  row,  how  many  trees  would  there  be  in 
each  row?  72 
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*  Encourage  pupils  to  use  the  division  method  he  understands  best 
and  finds  most  successful. 


More  Practice  in  Dividing 


Inverses  [O] 

*  Ex.  1-8.  Estimate  the  number  of  tens  in  the  quotient.  Use 
the  method  Joe  used  as  explained  on  page  157  to  help  you 
estimate. 


c _ £*,R0 

1.  54)^914 

. _ xL6,  R12 

5.  63)1^20 


„ _ *6,Rl 

2.  93)7^69 

, _ i&,  R25 

6.  44)2^57 


t _ >44,  R0 

3.  64)23l6 

_ >66,  R8 

7.  92)5460 


. _ £6,R0 

4.  74)4444 


s _ >65,  R0 

8.  53)3445 


[w] 

Ex.  1-8  above.  Divide  and  check. 

Copy  and  complete  the  following: 

9.  If  54  X  37  =  1,998,  then  1,998  4-  54  =  _??7and  1,998  4-  37  = 

10.  If  2,666  4-  43  =  62,  then  2,666  4  62  =  _?!3and  43  X  62  =  _?_2.'666 

11.  If  937  +  849  =  1,786,  then  1,786  -  937  =  _?_84and  1,786  -  849  =  _?!?7 


Using  the  Distributive  Property 


A  23  X  45  =  23  X  (40  +  5) 

=  (23  X  40)  +  (23  X  5) 
=  920  +  115 
=  1,035 


35  X  48  =  (30  +  5)  X  48 

=  (30  X  48)  +  (5  X  48) 
=  1,440  +  240 
=  1,680 


[o] 

1.  Study  the  work  in  boxes  A  and  B.  On 
the  board,  copy  and  complete  Ex.  a  and  b. 

a.  27  X  32  =  27  X  (30  +  2) 

=  (27  X  30)  +  (27  X  2) 

_  p  81 0.  2  54 

-  •  -  r"  -  •  - 

_  ;>  864 

b.  27  X  32  =  (20  +  7)  X  32 

=  (20  X  32)  +  (7  X  32) 

2 64a  ^  224 

-  •  -  |  -  •  - 

_  ^  864 


Ex.  2-9.  Find  the  product  as  in  Ex.  la  or  lb. 


[w] 


2.  27  X  35  945  3.  63  X  24  1,512  4.  82  X  35  2,870  5.  91  X  36  3,276 
6  .  29  X  45  1,305  7  .  52  X  64  3,328  8  .  25  X  92  2,3009.  32  X  210  6,720 
♦  Extra  Examples.  Set  75. 
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Pupil’s  Objectives 

(a)  To  gain  practice  in  using  a  short  cut  for 
estimating  the  number  of  tens  and  the  number  of 
ones  in  the  quotient;  and  (b)  to  renew  the  use  of 
the  Distributive  Property  of  Multiplication. 

Background 

It  will  be  noted  that  throughout  the  Mathe¬ 
matics  We  Need  series  pupils  are  introduced  to 
different  ways  of  thinking  about  number  rela¬ 
tionships.  They  find  that  there  are  variations  in  the 
algorithms  which  may  be  used  to  record  their 
thinking.  This  flexibility  promotes  the  development 
of  “number  sense”  and  judgment  as  pupils  use 
computational  procedures  for  all  operations,  but  it 
is  particularly  important  in  division  by  numbers 
greater  than  9. 

Probably  the  most  difficult  step  in  division  is  the 
estimation  of  the  number  of  tens  and  the  number  of 
ones  in  the  quotient.  Although  variations  to  this 
step  are  presented  in  the  text,  each  pupil  is  en¬ 
couraged  to  use  the  method  which  he  understands 
best  and  finds  most  successful. 

All  of  the  variations  emphasize  the  inverse 
relationship  between  multiplying  and  dividing  by 
the  same  number.  In  the  illustrations  below,  since 
78  X  6  =  468,  it  is  true  that  468  -j-  78  =  6,  and  6 
is  the  number  of  tens  in  the  quotient.  Of  course  the 
multiple  468  is  the  one  divided  by  78  because  it  is 
the  greatest  multiple  of  78  which  can  be  subtracted 
from  499. 

In  this  example,  the  estimate  obtained  by  thinking 
49  h-  7  is  too  great,  but  it  does  provide  a  starting 
point  for  building  a  table  of  multiples  of  the  divisor. 

64 

78)4,992 

4  68  78  X  7  =  546 

312  78  X  6  =  468 
312 
R  0 

At  this  stage  more  capable  pupils  may  well  be 


helped  to  analyze  the  given  algorithm  to  see  that 
the  division  is  actually  accomplished  by  renaming 
the  dividend  as  the  sum  of  multiples  of  the  divisor 


thus: 

Check 

4,992  -5-  78  =  (468  tens  T  312)  -5-  78  78 

=  (468  tens  -s-  78)  +  (312  -s-  78)  64 

=  6  tens  +  4  312 

4,992  =  78  =  64  4  68 

4,992 


Using  the  Text  Page 

•  Ex.  1  (oral  work,  upper  part  of  page).  To 
explain  the  thinking  for  estimating  the  number  of 
tens  in  the  quotient,  pupils  may  say:  (a)  49  -5-  5  = 
9  with  a  remainder,  so  the  estimate  is  9;  or  (b)  in 
5  X  n  <  49,  the  greatest  number  for  n  which  makes 
the  sentence  true  is  9,  so  the  estimate  is  9. 

Remind  pupils  that  9  is  the  estimate  for  491  tens 
divided  by  54,  so  the  9  must  be  written  in  ten’s 
place  in  the  numeral  for  the  quotient.  Remind 
pupils  also  that  since  the  estimate  must  often  be 
adjusted,  a  partial  table  of  multiples  of  the  divisor 
should  be  considered  before  deciding  upon  a  digit 
to  be  written  in  the  numeral  for  the  quotient.  Of 
course,  mental  computation  by  more  capable 
pupils  may  make  unnecessary  the  recording  of 
multiples  in  table  form. 

•  Ex.  1-8  (written).  Observe  pupils  as  they  work 
and  insist  that  they  organize  their  computation  on 
their  papers  systematically,  showing  all  necessary 
multiplications. 

Individualizing  Instruction 

•  Omit  the  exercise  on  the  lower  part  of  the  page 
for  slower  learners,  or  you  may  have  the  more 
capable  pupils  assist  them. 

•  Direct  more  capable  pupils  to  show  the  division 
for  Ex.  1,  3,  4  and  8  at  the  top  of  the  page  in  mathe¬ 
matical  sentence  form  by  renaming  the  dividend  as 
the  sum  of  multiples  of  the  divisor.  (See  Back¬ 
ground  section.) 
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Pupil’s  Objectives 

(a)  To  resurvey  basic  understandings  of  rational 
numbers;  and  (b)  to  clarify  and  reinforce  concepts. 

Background 

This  page  and  the  next  provide  a  change  of  pace 
from  the  work  in  division  which  pupils  have  been 
studying  intensively  for  a  period  of  time.  It  is 
important  also  that  pupils  have  the  opportunity  to 
recall  understandings  of  rational  numbers  and 
receive  the  reteaching  necessary  to  combat  for¬ 
getting. 

On  this  page  the  only  models  used  for  rational 
numbers  are  unit  segments  partitioned  into  a 
number  of  smaller  congruent  segments.  If  these  do 
not  seem  to  be  as  meaningful  as  unit  regions,  it  may 
be  necessary  to  use  the  flannel  board  and  kits  of 
fractional-part  cutouts.  *  Pictures  of  unit  regions  on 
the  chalkboard  may  also  be  used  as  needed  for 
clarifying  concepts  of  rational  numbers. 

Using  the  Text  Page 

•  You  will  need  to  be  guided  by  the  ability  level 
of  your  class  in  the  use  of  this  page  of  extensive 
review.  Since  the  page  contains  a  great  many 
examples,  you  may  wish  to  use  part  of  them  for  oral 
work,  then  assign  the  other  part  for  independent 
work. 

•  Ex.  1  (oral).  Sketch  number  lines  I  and  II  on 
the  board  and  label  with  letters  points  A,  B,  C,  and 
D.  Have  a  pupil  write  the  appropriate  fraction  in 
simplest  form  under  each  of  these  points  and  explain 
his  thinking.  Review  the  meaning  of  simplest  form 
for  a  fraction.  [Refer  pupils  to  Ex.  4  on  page  110.] 

*See  1  and  2,  page  xix. 


•  Ex.  2  (oral).  Sketch  number  line  V  on  the 
board  and  label  with  letters  points  A,  B,  C,  and  D. 
Have  a  pupil  write  the  appropriate  fraction  and 
also  the  mixed  form  under  each  of  these  points  and 
explain  his  thinking.  Review  the  meaning  of 
simplest  mixed  form.  [Refer  pupils  to  Ex.  4  on 
page  114.] 

•  Ex.  3.  As  this  example  is  completed  on  the 
board,  emphasize  the  generalization  which  makes 
it  possible  to  rename  any  rational  number  with  an 
unlimited  number  of  different  fractions.  [Refer 
pupils  to  Ex.  2  on  page  108.] 

•  Ex.  9-1 1 .  On  the  board  have  each  number  re¬ 
named  with  a  fraction  in  simplest  form  by  showing 
the  division  of  numerator  and  denominator  by  their 
greatest  common  factor.  Review  the  method  of 
finding  the  greatest  common  factor  for  two  numbers. 
[See  Teacher’s  Page  110.] 

•  Ex.  16-18.  As  each  number  is  renamed  with 
another  fraction,  have  pupils  indicate  the  factor  by 
which  numerator  and  denominator  of  the  given 
fraction  were  multiplied  or  divided. 

•  Ex.  23-25  and  Ex.  30-32.  Have  these  examples 
worked  on  the  board  and  explained. 

•  Now  assign  for  written  work  the  examples  on 
the  page  which  were  not  discussed  orally.  [Ex.  4-8, 
12-15,  19-22,  26-29,  33-36] 

Individualizing  Instruction 

•  For  slower  learners,  utilize  number-line  pictures 
and  unit  regions  as  models  for  rational  numbers  in 
addition  to  those  in  the  text. 

•  You  may  wish  to  excuse  your  more  capable 
pupils  from  the  oral  work  described  above  and 
immediately  assign  the  entire  exercise  for  independ¬ 
ent  work. 
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*  Recall  for  pupils  that  any  rational  number  may  be  named 
by  an  unlimited  number  of  different  fractions. 

Reviewing  Meanings  of  Rational  Numbers 


i 

ii 


2. -I 
6  3 

A 


Q  2_1 

6  8  4 

c 


0 

8 


4  _2 
6  3 

B 


6  _ji6 

8  “46 

D 


8 

8 


■> 


> 


III 

IV 


J2  1  _5_  __1_  _8  _4  [W] 

10  5  10  2  10  5 

E  F  G 

-<— * — • — * — • — • — • — • — • — • — • — *->— 

-2-  _3  _J_  6_  _J_  8  _  2  10 

10  12  4  12  2  12  3  10  t° 

H  I  J  K  12 

• — • — «— »  »  »  » — • — • — • — •  .  .  > — 

0_  12 

12  12 


5. 

6 


1.  Write  a  fraction  to  name  the  rational  number  which  may 
be  associated  with  each  of  points  A-K  on  number  lines  I-IV 
above.  For  point  A  write.,  §  =  i. 


_9  .  _1_  11  3_  13  5  15  _  7 

8  8  8  X8  8  1  8  8  *8 


A 


B 


C 


D 


VI 


0 

8 


8  13  _  1 

8T2  -1 

E 


n 


17  _  _5  1_9  _  _7 

12  12  12  1 12 

F  G 


0 

12 


12 

12 


16 

8  23  =1  n 


H  12 


12 


24 

12 


2.  Write  a  fraction  and  also  a  mixed  form  which  may  be  used 
to  label  each  of  points  A-H  on  number  lines  V-VI  above.  For 
point  A  write,  |  =  1  J. 

*  Ex.  3-4.  Write  three  other  fractions  which  name  the  same 


number. 

8_ 

3  2  4  6  >12 

°*  33  63  93  “ •  -3 


10 
>  15 
■  •  -5 


12 

>  18 


Ex.  5-8.  Copy  and  complete. 


n  3  _ 
°*  5  — 


12 


20 


4  _  24 
U*  9  ?  54 


20 

25 

30 

4  — 

*•  45 

10  15 

8  3  125 

>16 

^20 

>24 

11 

•vj 

XX 

oo|co 

co 

• 

20  _ 
30  — 

20  4- 

30  + 

1  0 
?  10 

Ex.  9-15.  Rename  with  a  fraction  in  simplest  form. 

1  2  6  3  6  3 

Q.  -5-  3  ]0  14  3  11  18  5  19  33  8  ]  Q  24  514  9  5  1  £  15 
15  AU*  21  15  1 88  AO*  20  14*  T5  Ai3*  TOO 

Ex.  16-22.  Write  three  other  fractions  which  name  the  same 


_3 

20 


Sample  answers: 

number,  u.  27  36  22.  700  7.000  7  i±  21  60  90  120 

10’  15'  20  100’  1,000’  10,000  5’  10’  15  14’  21’  28 


30 

1  5  6  ' 

3 


16  4  V  9  a  1ft  JZL  A  IQ  12  V  20  3,5  a  21  30  A  22 

X*l#  16  5  AO*  10  -$*14215  ZU*  25  ^A* 

14  ’  2l’  28  13  ’  14  '  15 

Ex.  23-29.  Give  the  whole  number  named  by  each  fraction. 
23.  f  1  24.  5  25.  25  5  26.  fg  2  27.  jgg  1  28.  gg  2  29.  fg  » 


10  20 
2  '  4 


Ex.  30-36.  Rename  in  mixed  form. 


30. 


1 7 
12 


31. 


A 

12 


121 

100 


32.  if 
8  1 1 

100  4 


33. 


12 

10 


34. 


4 


16 

9 


35. 


if 


12 

9 


'a1 


36. 


20 

16 


4 


159 


How  Well  Can  You  Follow  Directions? 


[W] 

Make  and  record  an  estimate  first.  Use  your  estimate  to  help 
you  decide  whether  your  answer  is  reasonable. 

1.  Multiply  607  by  9.  5,463  6.  Divide  3,600  by  60.  60 


2.  Subtract  967  from  8,001.  7,034  7.  Add  $87.78  and  $71.03.  v 

$158.81 

3.  Divide  5,481  by  9.  609  8.  Multiply  $19.75  by  8.  v 

J  J  $158.00 


4.  Divide  $48.72  by  6.  $8.12  9.  Subtract  3T%  from  8^.  4  £ 

5.  Subtract  $9.97  from  $31.88.  $21 .91IO.  Add  2§,  3|,  and  If. 


You  Ask  the  Questions! 

[O] 

Give  questions  to  make  1,  2,  or  3-step  problems  for  the 
following.  On  the  board,  write  a  mathematical  sentence  for  each 

problem.  Answers  will  vary. 

1.  In  September  Joe  weighed  78f  lb.  From  September  to 
January  he  gained  2f  lb.  From  January  to  June  he  gained  3J  lb. 

2.  Peter  bought  2  sweaters  which  cost  $3.95  each.  He  gave 
the  clerk  $10. 

3.  A  librarian  had  80  books  to  put  on  shelves.  She  put  28  on 
one  shelf,  19  on  another,  and  the  rest  on  a  third  shelf. 

4.  On  a  two-day  trip  Mr.  Allen  drove  492  mi.  the  first  day 
and  half  that  distance  the  second  day. 

5.  Linda  bought  5  yd.  of  material  to  make  towels.  She  cut 
off  If  yd.  for  one  and  f  yd.  for  each  of  two  smaller  towels. 

6.  A  truck  was  loaded  with  37  bags  of  potatoes  and  12  bags 
of  onions.  The  potatoes  weighed  50  lb.  per  bag,  and  the  onions 
weighed  15  lb.  per  bag. 

[w] 

Ex.  1-6.  For  each  mathematical  sentence,  find  the  number 
for  n  to  solve  the  problem. 
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Pupil’s  Objectives 

(a)  To  obtain  practice  in  making  estimates  and 
in  using  them  to  judge  the  reasonableness  of 
answers;  and  (b)  to  learn  to  formulate  questions  to 
make  verbal  problems  for  statements  presented. 

Background 

The  maintenance  of  skills  is  an  essential  aspect  of 
any  effective  mathematics  program.  The  recurrent 
sections,  “How  Well  Can  You  Follow  Directions?,” 
provide  practice  in  estimating  and  in  computing 
with  whole  numbers  and  rational  numbers.  These 
sections  require  pupils  to  select  an  appropriate 
algorithm  for  showing  the  computation  which  they 
can  not  do  mentally. 

In  the  development  of  problem-solving  ability, 
pupils  need  to  gain  insights  into  relationships 
described  in  a  social  situation.  The  section  on  the 
lower  part  of  the  page  requires  pupils  to  use  the 
quantitative  information  given  as  a  basis  for  one  or 
more  questions  which  will  make  problems.  The 
section  is  to  be  used  for  oral  discussion  so  that 
different  pupils  may  explain  what  kinds  of  questions 
may  be  answered  from  the  data  given. 

In  any  lesson  involving  verbal  problems,  it 
is  helpful  to  have  pupils  identify  themselves  or 
people  they  know  with  the  people  and  activities 
described  in  the  problem.  Pupils  may  be  asked  to 
relate  similar  experiences,  or  the  teacher  may  have 
pupils  imagine  that  they  are  engaging  in  the  same 
type  of  experience  in  a  local  setting.  The  problem 
settings  in  Ex.  1,  2,  3  and  5  lend  themselves  to  this 
kind  of  approach. 

Using  the  Text  Page 

•  The  exercise  in  the  upper  part  of  the  page  may 
be  used  in  a  variety  of  ways.  Although  it  is  desig¬ 
nated  as  written,  you  may  wish  to  direct  pupils  to 
record  only  the  estimate  for  each  example  and  then 
have  these  estimates  discussed  before  pupils 
compute  to  find  answers.  If  this  plan  is  used,  pupils 


may  be  asked  to  write  a  mathematical  sentence 
showing  the  rounded  numbers  they  used  in  arriving 
at  the  estimate  for  each  example.  The  following 
sentences  are  illustrative  for  Ex.  1-4. 

Ex.  h  9  X  600  =  5,400  Ex.  2:  8,000  -  1,000  =  7,000 
Ex.  3:  5,400  -f-  9  =  600  Ex.  4:  48-6  =  8 

•  For  the  lower  part  of  the  page,  you  may 
proceed  as  follows: 

Ex.  7.  Have  the  information  read.  Ask  if  any 
pupil  can  provide  similar  data  about  his  own  gain 
in  weight.  Then  have  as  many  good  questions  as 
possible  given  orally.  Write  some  of  them  on  the 
board.  The  following  are  suggested. 

“How  much  did  Joe  weigh  in  June?” 

“How  many  pounds  did  he  gain  from  September 
to  June?” 

Ex.  2.  Specify  that  the  question  asked  make  a 

2- step  problem. 

Ex.  3.  Relate  the  situation  to  one  in  the  class¬ 
room.  Ask  for  a  question  to  make  a  2-step  problem. 
Have  pupils  tell  the  hidden  question. 

Ex.  4-5.  If  necessary,  make  a  number-line  sketch 
to  represent  the  information  given;  then  ask  for  a 
hidden  question  and  a  question  to  make  a  2-step 
problem  for  each  of  Ex.  4  and  5. 

Ex.  6.  Have  questions  to  make  two  1-step  prob¬ 
lems  given.  Then  ask  for  one  question  to  make  a 

3- step  problem. 

Individualizing  Instruction 

•  Assist  slower  learners  to  write  and  solve  the 
mathematical  sentence  for  each  of  the  questions 
written  on  the  board  as  a  result  of  the  oral  discus¬ 
sion. 

•  Direct  more  capable  pupils  to  write  a  question  to 
make  a  2-step  problem  for  each  of  the  following: 

“An  orchard  has  1,470  apple  trees  and  420  peach 
trees.  They  are  planted  in  rows  with  35  trees  in 
each  row.” 

“One  month  Jim  earned  a  total  of  $9.00.  During 
3  of  the  weeks  he  earned  $2.35  a  week.” 
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Pupil’s  Objectives 

(a)  To  learn  to  divide  when  there  is  a  zero  in  the 
numeral  for  the  quotient;  and  (b)  to  have  practice 
in  writing  and  testing  checking  sentences  for  divi¬ 
sion  examples. 


Background 

Emphasis  has  been  placed  upon  the  idea  that  as 
soon  as  the  number  of  tens  in  the  quotient  has  been 
determined,  we  may  estimate  the  quotient  for  the 
division  as  between  10  and  20,  between  20  and  30, 
between  30  and  40  and  so  on.  In  examples  worked 
thus  far,  the  number  of  ones  in  the  quotient  has 
always  been  greater  than  0,  as  in  Ex.  A  and  B 
shown  below.  However,  when  the  number  of  ones 
left  to  be  divided  is  less  than  the  divisor,  as  in  Ex.  C, 
the  number  of  ones  in  the  quotient  is  0  and  the 
remainder  is  the  number  of  ones  left. 


A 

5? 

36)27)52 
1  80 
252 

Estimate: 
Between  50 
and  60 


B 

8? 

74)6,240 
5  92 
320 

Estimate: 
Between  80 
and  90 


C 

90 

67)6,082 
6  03 
52 

Quotient  90 
Remainder  52 


If  there  are  pupils  in  your  class  who  have  not 
comprehended  the  idea  that  5  written  in  ten’s  place 
in  the  numeral  for  the  quotient,  as  in  Ex.  A, 
indicates  that  the  quotient  will  be  as  great  as  50, 
but  not  as  great  as  60,  you  may  need  to  reteach 
this  important  concept. 


Before  you  provide  assistance,  ask  pupils  to  solve 
this  problem  on  their  papers.  Your  more  capable 
pupils  will  probably  realize  that  the  numeral  for 
the  quotient  will  have  0  in  one’s  place  and  that 
the  remainder  will  be  20.  The  form  in  either  Ex.  A 
or  in  Ex.  B  may  be  used. 

For  pupils  who  find  quotient  3  with  remainder 
20,  have  the  checking  sentence  written  and  tested. 
Point  out  also  that  3  written  in  ten’s  place  in  the 
numeral  for  the  quotient  means  30. 


A 

B 

C 

30 

30 

32 

26)800 

26)800 

26)850 

78 

780 

780 

R  20 

R  20 

70 

52 
R  18 

On  the  board  work  and  discuss  Ex.  C.  Compare 
the  second  partial  dividend,  20,  in  Ex.  B  with  the 
second  partial  dividend,  70,  in  Ex.  C.  In  Ex.  B 
there  is  no  multiple  of  26  except  0  which  can  be 
subtracted  from  20. 

Using  the  Text  Page 

•  Ex.  1 .  Have  the  problem  read  aloud.  Ask, 
“If  Henry’s  car  could  go  10  miles  on  a  gallon  of 
gas,  how  far  could  it  go  on  42  gal.?”  Then,  “If 
the  car  went  20  miles  on  a  gallon  of  gas,  how  far 
could  it  go  on  42  gallons?”  If  42  X  20  =  840,  then 
840  -5-  42  =  _?_. 

•  Ex.  4  (a-d)  .  Have  each  example  worked  on 
the  board.  Write  and  test  a  checking  sentence  for 
each  one. 


Pre-Book  Lesson 

•  Present  a  problem  of  current  interest  which 
requires  division  for  its  solution.  The  following 
is  illustrative. 

“For  the  concert  next  Friday,  800  chairs  are  to 
be  placed  in  the  gym.  They  are  to  be  arranged  in 
rows  with  26  chairs  in  a  row.  How  many  rows 
will  there  be?  How  many  chairs  will  be  left  over 
for  part  of  another  row?” 


Individualizing  Instruction 

•  Permit  slower  learners  to  estimate  the  number 
of  tens  in  the  quotient  by  the  method  they  under¬ 
stand  best.  Encourage  them  to  show  part  of  a  table 
of  multiples  on  paper  before  they  write  a  digit 
in  the  numeral  for  the  quotient. 

•  For  all  pupils ,  assign  Extra  Examples,  Set  76, 
and  Extra  Activity,  Set  151,  as  needed. 
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*  Emphasize  that  when  the  number  of  ones  left  to  be  divided  is  less  than  the 
divisor,  the  number  of  ones  shown  in  the  quotient  is  0,  and  the  remainder 
is  the  number  of  ones  left. 


0  in  the  Numeral  for  the  Quotient 

[O] 

1.  Henry’s  car  used  42  gallons  of  gasoline  on  a  trip  of  840 
miles.  How  many  miles  per  gallon  of  gasoline  did  his  car 
travel  on  the  trip? 

84  tens 

a.  Box  A.  What  is  42  X  2  tens?A42  X  20  =  _?_840 

b.  Henry’s  car  went  _??°miles  per  gallon  of  gasoline. 

2.  If  936  oranges  are  packed  in  23  boxes  with  the  same 
number  of  oranges  in  a  box,  how  many  oranges  will  there  be 
in  each  box?  How  many  oranges  will  be  left? 

a.  Box  B.  What  is  the  first  partial  dividend?  A After  the 
tens  are  divided,  how  many  ones  are  left  to  be  divided?  16 
*b.  Can  (23  X  1),  or  23,  be  subtracted  from  16?NWe  must 
write  a  0  in  one’s  place  in  the  numeral  for  the  quotient. 
The  remainder  is  _  ?  J.6 

c.  There  will  be  _?%ranges  in  each  of  23  boxes,  and  _?  J6 
oranges  will  be  left. 


A 

20 

42)840 

84 

R  ( 

B  4( 

23)93( 
92 

R  U 

) 

C  9 

74)6)70 
6  66 

R  4 

0 

5 

T 

5 

3.  Box  C.  Explain  each  step  of  the  division.  Show  the  check 

i  i  j  Check:  6,705  =  (90  x  74)  +  45 

on  the  board.  =  6,660  +  45 

=  6,705 

4.  In  which  of  Ex.  a-d  will  the  numeral  for  the  quotient 

73  x  1  57 

have  a  0  in  one’s  place  ?<,  Tell  why./MSfext  tell  how  to  complete 
each  division. 


3  o 

a.  73)2)247 
2  19 
r  57 


4  3 

b.  64)2/752 
2  56 


5  2 

c.  83)4/3l6 
4  15 


192 

192 
R  0 

Ex.  5-19.  Divide  and  check. 

w _ ?0,  R0  60,  R35 

5.  95)8)550  8.  87)5055 

x _ Z,  R0  v _ 30,  R5 

6.  57)399  9.  68)p45 

50,  R8  42,  R0 

7.  36)1)808  10.  27)U34 

4  Extra  Examples.  Set  76. 


166 

166 

R  0 

v _ 51  R3 

11.  96)4/899 

"  91,  R0 

12.  62)5)642 

.30,  R62 


3  5 

d.  94)3)290 
2  82 
470 

470 

R  [W]  0 
v _ 80,  R7 

14.  84)6)727 

"  70,  R20 

15.  56)3)940 

60,  R82 


13.  82)2,522  16.  93)5)662 

•  Extra  Activity.  Set  151. 


_ 40,  R8 

IT.  47JT888 

, _ 30,  R14 

18.  62)1)874 

v _ 80,  R80 

19.  84)6)800 
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*  In  all  work  involving  amounts  of  money,  it  is  important  to  have  pupils  use 
estimation  as  an  aid  in  the  correct  interpretation  of  the  answer. 


$  0.85 
34)$28.90 
27  2 
1  70 
1  70 
R  0 


$0.07 
34)$2.38 
2  38 
R  0 


Quotients  which  Represent  Amounts  of  Money 

[O] 

*1.  Andy  said,  “Let’s  buy  a  radio  for  our  classroom.  We 
can  get  one  for  $28.90,  and  we’ll  share  the  cost  equally. 

“That’s  a  good  idea,”  said  Sally.  There  are  34  of  us  in 
the  class,  and  each  share  would  be  less  than  a  dollar.” 

a.  Was  Sally  right?  Awhy?Alf  eacn  child  paid  $1,  how 
many  dollars  would  there  be?  $34. 

**  b.  Explain  the  work  in  box  A  to  find  each  pupil’s  share 
of  the  cost. 


2.  Could  22  children  share  equally  the  cost  of  a  $9.50 
picture? 

a.  Explain  the  division  in  box  B.  If  each  child  pays 

r  .$9.46  or  946 <  .  r  J 

$0.43,  how  much  will  be  paid?  aHow  much  more  is  to  be 

.,  .04,  or  4*  . 

paid?  AExpress  each  answer  in  two  ways;  the  number  of 
cents,  and  the  number  of  dollars  and  cents. 

b.  Bob  said,  “We  could  pay  for  the  picture  if  four  of 

Yes 

us  pay  $0.44  each.”  Was  he  right? /Why?  The  remainder  of 

4<£  would  be  paid. 

3.  What  is  the  cost  of  one  pencil  if  34  cost  $2.38? 

a.  Would  you  estimate  the  cost  to  be  more  or  less  than 
10<£?  Why?  0.10  x  34  =  3.40,  and  2.38  <  3.40 

b.  Explain  the  division  in  box  C. 

c.  What  is  the  cost  of  each  pencil  in  cents?  7* 

Loo  —  34  X  U«U/ 

d.  On  the  board,  show  how  to  check  the  division.  =2.38 


4.  Tell  which  examples  below  will  not  have  a  decimal  point 
in  the  numeral  for  the  quotient.  Ex.  8, 9, 10,  n,  is 


$0.12,  RO 

5.  43]$5T6 

$0.21,  R0 

6.  36)fL56 

$0.21,  R0 

7.  47]$ST87 


Ex.  5-19.  Divide  and  check, 

21,  R0  81,  R29 

8.  387798  11.  73)5^42 

_ 2J ,  R0  $  0.41.  R0 

9.  27)567  12.  69)$28.29 

42,  R0  $  0.65,  R0 

10.  23)966  13.  84)$54.60 

4  Extra  Examples.  Set  77. 


$  0.55,  R0 

14.  84) $46.20 

_ 63,  R25 

15.  72)4^61 

$  0.95,  R0 

16.  93)$88.35 


[W] 

$  0.76,  R0 

17.  73) $55. 48 

$  0.31,  R0 

18.  47)$14.57 

$  0.86,  R0 

19.  52)$44.72 


Point  out  to  pupils  that  0  is  written  at  the  left  of  the  decimal  point  to  indicate 
that  the  quotient  represents  an  amount  less  than  one  dollar. 
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Pupil’s  Objectives 

(a)  To  learn  to  find  quotients  which  represent 
amounts  of  money  less  than  $1.00;  and  (b)  to 
understand  why  estimates  are  helpful  in  judging 
the  reasonableness  of  quotients  which  represent 
amounts  of  money. 


Background 


When  a  dividend  represents  an  amount  of  money 
and  the  numeral  for  the  dividend  is  written  with  a 
dollar  sign  and  decimal  point,  as  in  Ex.  A  below,  the 
decimal  point,  in  the  numeral  for  the  quotient  is 
written  directly  above  the  decimal  point  in  the 
numeral  for  the  dividend. 

This  generalization  may  be  made  meaningful 
for  pupils  by  having  them  perform  the  division 
as  in  Ex.  B,  then  interpret  the  quotient  and  the 
remainder  in  terms  of  the  original  example. 

In  Ex.  B  we  think  of  $36.50  as  3,650  cents,  so  the 
quotient  means  43  cents  and  the  remainder  means 
38  cents.  If  3,650  represented  dollars,  the  interpre¬ 
tation  of  the  quotient  and  remainder  would  be  dif¬ 
ferent. 

A  B 


$  0.43 
84)  $36.50 
33  6 
2  90 
2  52 
R  38 

36.50  =  (84  X  0.43)  + 
0.38 

=  36.12  +  0.38 
=  36.50 


43 

84)3)650 
336 
290 
252 
R  38 

3,650  =  (84  X  43)  + 
38 

=  3,612  +  38 
=  3,650 


In  all  work  involving  amounts  of  money,  it  is 
important  to  have  pupils  use  estimation  as  an 
aid  in  the  correct  interpretation  of  answers.  The 
guided  discussion  for  Ex.  1-3  of  the  text  page 
makes  this  clear  when  division  is  the  operation 
involved. 


Using  the  Text  Page 

•  Ex.  1 .  After  reading  and  discussing  the 
problem,  have  a  pupil  show  on  the  board  the 
division  of  2,890  by  34.  Explain  that  we  may  think 
of  $28.90  as  2,890  cents,  divide  without  showing  the 
dollar  sign  and  decimal  point  in  the  numeral  for  the 
dividend,  and  then  interpret  the  quotient.  85  cents 
may  be  indicated  by  $0.85  or  85fk 

•  Ex.  2.  Have  the  division  of  950  by  22  shown 
on  the  board.  Indicate  that  43  cents  may  be 
indicated  by  $0.43  or  43^.  The  remainder  means 
4  cents  and  may  be  indicated  by  $0.04  or  4^. 

•  Now  consider  Ex.  1  and  2  of  the  text  in  relation 
to  your  classroom.  If  there  are  32  children  in  your 
class,  have  the  problem  solved  independently  to 
find  each  child’s  share  of  the  cost  of  a  $28.90  radio 
and  a  $9.50  picture. 

®  Ex.  4.  Help  pupils  to  generalize  that  only  a 
dividend  which  represents  an  amount  of  money  will 
have  a  quotient  written  with  the  dollar  and  cent 
notation. 

•  Ex.  5-7  and  17-19.  Show  these  examples  on 
the  board  and  have  pupils  estimate  the  quotient 
as  between  10^  and  20^,  20 )  and  30^,  and  so  on. 
Leave  the  estimates  on  the  board  for  comparison 
with  quotients  later. 

Individualizing  Instruction 

•  Slower  learners  may  need  to  copy  and  work  each 
division  without  the  dollar  and  cent  notation  first, 
then  interpret  the  quotient  and  the  remainder. 
Assign  them  only  part  of  the  set. 

•  For  all  pupils,  assign  Extra  Examples,  Set  77, 
as  needed. 

•  Direct  more  capable  pupils  to  formulate  questions 
to  make  problems  for  the  information  given,  then 
solve  the  problem. 

“Two  dozen  notebooks  of  the  same  kind  cost 
$3.60.” 

“Theater  tickets  for  2  adults  and  5  children  cost 
$8.70.  The  adult  tickets  cost  $1.85  each.” 
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Pupil’s  Objective 

To  learn  to  find  quotients  less  than  10  when  the 
estimate  or  the  trial  quotient  must  be  reduced  by  1, 
2,  or  3. 

Background 

In  the  division  work  thus  far,  the  estimate  for  the 
number  of  tens  or  the  number  of  ones  for  the 
quotient  was  sometimes  too  great,  but  the  estimate 
or  trial  quotient ,  as  it  is  sometimes  called,  seldom 
needed  to  be  reduced  more  than  1.  Accordingly, 
the  pupil  who  developed  skill  in  estimating  needed 
to  consider  only  two  multiples  of  the  divisor. 

In  the  examples  presented  early  in  the  unit, 
pupils  were  directed  to  estimate  using  the  number  of 
tens  shown  by  the  divisor.  This  procedure  is  continued 
on  this  page  for  divisors  such  as  48,  39,  and  so  on, 
because  it  will  always  yield  an  estimate  that  is 
correct  or  that  is  greater  than  the  quotient.  The 
revision  of  the  estimate  will  always  be  downward. 

Another  technique  sometimes  presented  for  es¬ 
timating  the  trial  quotient  is  rounding  the  divisor  to 
the  nearest  ten,  then  using  this  rounded  divisor  in 
estimating.  But  quite  often  pupils  would  not 
discover  that  their  trial  quotient  was  too  small  until 
after  they  subtracted.  This  then  would  involve 
necessary  erasing  of  the  numeral  naming  the 
multiple  which  they  subtracted,  and  then  finding 
and  testing  another  trial  quotient. 

By  using  the  number  of  tens  shown  by  the  divisor 
in  estimating,  they  can  tell  by  inspection  if  their 
estimated  trial  quotient  is  too  great.  It  will  never  be 
too  small. 

For  the  example  given,  the  estimate  for  the  num¬ 
ber  of  tens  in  the  quotient  is  9  when  we  think  19 
divided  by  2.  The  pupil  who  has  developed  some 
judgment  probably  would  not  start  a  table  of 
multiples  with  29  X  9  as  he  would  reason  thus: 

20  X  9  =  180;  9  X  9  =  81.  The  difference  be¬ 
tween  198  and  180  is  much  less  than  81.”  The 
pupil  would  therefore  start  the  table  of  multiples 
with  29  X  8. 


29  X  8  =  232 
29  X  7  —  203 
29  X  6  =  174 


In  this  example,  the  68 

multiples,  29  X  7  and  29)1,987 

29  X  8,  were  helpful  in  1  74 
finding  the  number  of  247 

ones  in  the  quotient,  so  232 

the  time  spent  in  writing  R  15 

them  was  not  wasted. 

Although  pupils  have  been  finding  quotients 
named  by  2-place  numerals,  the  examples  on  page 
163  have  quotients  less  than  10.  This  will  enable 
pupils  to  focus  attention  on  the  revision  downward 
of  the  estimate.  Also,  since  only  one  division  is 
required,  it  will  provide  successful  experiences  for 
more  pupils  and  help  to  develop  confidence  in 
their  ability  to  divide.  Probably  more  pupils  are 
frustrated  by  their  lack  of  success  in  division  than 
in  any  other  aspect  of  elementary  mathematics. 


Using  the  Text  Page 

•  Ex.  1.  Remind  pupils  that  all  division  will  be 
easier  if  before  they  divide  they  make  a  rough 
estimate  of  the  size  of  the  quotient.  For  this  type 
of  estimate,  we  think:  Will  the  quotient  be  between  1 
and  10,  10  and  100,  or  100  and  1,000? 

•  Ex.  1-3.  Help  pupils  to  generalize  that  the  re¬ 
vision  of  the  trial  quotient  will  always  be  downward 
when  the  method  of  estimating  is  the  division  of  the 
tens  in  the  dividend  by  the  tens  in  the  divisor. 
Elicit  from  pupils  that  this  is  true  because  the  quo¬ 
tient  for  dividing  a  given  number  such  as  427  by  39 
is  certain  to  be  less  than  when  427  is  divided  by  30. 

•  Ex.  4-1 1 .  Have  these  examples  worked  on  the 
board  and  explained  before  assigning  Ex.  12-23  as 
independent  work. 


Individualizing  Instruction 

•  Provide  individual  assistance  for  slower  learners 
or  have  more  capable  pupils  assist  them. 

•  For  all  pupils,  assign  Extra  Examples,  Set  78, 
and  Extra  Activity,  Set  152,  as  needed. 
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*  Emphasize  that  by  using  the  number  of  tens  shown  by  the  divisor  in  estimating, 
we  can  tell  by  inspection  if  the  estimated  trial  quotient  is  too  great.  It  will 
never  be  too  small. 


Finding  and  Testing  Trial  Quotients 

[O] 

*  1.  Box  A.  Will  the  quotient  for  375  divided 
by  45  be  less  than  10?Y)tVhy?  "5  .J0^50,  °"d 

a.  What  quotient  is  suggested  when  we 
think,  37  divided  by  4?  9 

b.  Box  B.  What  is  the  product  of  45  and 
9?4°fcan  405  be  subtracted  from  375?A°So,  we 
next  try  45  X  -?_8.  What  is  that  product?  36 0 

c.  Can  360  be  subtracted  from  375?  )^hat 
is  the  quotient  and  remainder  for  375  h-  45?  v 

8  R  1 

2.  Box  C.  What  quotient  is  suggested  when 
we  think  33  divided  by  4?  8 

J  384 

a.  What  is  the  product  of  48  and  8?  ACan 
384  be  subtracted  from  332?  ng 

336 

b.  What  is  the  product  of  48  and  7?  aIs  7 
the  correct  quotient?  nq 

c.  What  is  the  greatest  multiple  of  48  that 
can  be  subtracted  from  332?  288 

d.  What  is  the  quotient  and  remainder  for 
332  -T-  48?  6,R44 

3.  The  quotient  suggested  by  using  an  easy  division  as  in  box 
C  is  sometimes  called  a  trial  quotient.  Do  you  see  that  we  must 
multiply  the  divisor  by  the  trial  quotient  before  we  can  decide 
if  the  trial  quotient  is  correct?  Yes 

[W] 

**Divide.  Show  finding  each  trial  quotient  as  in  box  C. 

5,  R68  7;R12  7,  R49  7,  R22  9,  R16 

4.  85)493  8.  26)194  12.  63)496  16.  24)196  20.  64)592 

8,  R 18  6,R25  7,  R52  3,  R27  7,  R27 

5.  44)370  9.  38)253  13.  74)570  17.  28)TTT  21.  45)342 

6. R72  '  7,  R29  8,  R29  6,  R54  7,  R72 

6.  85)582  10.  49)372  14.  93)773  18.  58)402  22.  83)653 

7.  24)192  11.  37)250  15.  35)291  19.  39)283  23.  94)702 

4  Extra  Examples.  Set  78.  #  Extra  Activity.  Set  152. 

**  Note  that  all  examples  on  this  page  have  quotients  less  than  10;  this  is  so  that  163 
pupils  may  gain  skill  in  revising  the  estimate  downward  before  proceding  with 
more  difficult  division  examples. 


A 

45)375 

Think 

45  X  10  =  _  ?  . 

4)37 

B 

Write 

8 

45  X  9  =  405 

45)375 

45  X  8  =  360 

360 

R  15 

375  = 

(45  X  8)  +  15 

C 

6 

Think 

48)332 

4)33 

288 

Write 

R  44 

48  X  8  =  384 

48  X  7  =  336 

48  X  6  =  288 

332  = 

(48  X  6)  +  44 

*  Review  for  pupils  the  idea  that  every  composite  number  can  be  expressed  as  the 
product  of  one  and  only  one  set  of  primes.  The  order  in  which  the  primes  are 
named  is  immaterial. 


Reviewing  Measurement  Relationships 


[W] 


Ex.  1-8.  Copy  and  complete. 

1.  Jib.  =  _ ? -  oz.  5.  48  oz.  =  _?!  lb. 

2.  §  lb.  =  _?J4oz.  6.  12  oz.  =  _?Tlb. 

3.  If  lb.  =  _?_2^>z.  7.  |  gal.  =  _?_6pt. 

4.  2§  lb.  =  _?43oz.  8.  3  qt.  =  _?]2cups 

Ex.  9-16.  Write  T  (true)  or  F  (false). 

9.  6  oz.  =  f  lb.  t  13.  1  gal.  =  5  qt.  f 

10.  18  oz.  =  1^  lb.  T  14  J  gal.  =  4  pt.  j 

11.  2^  lb.  =  35  oz.  F  15.  2^  gal.  =  10  qt.  j 

12.  40  oz.  =  lb.  j  16.  2  cups  =  1^  pt.  f 

17.  Mr.  Adams  has  3  gallons  of  maple  syrup. 
Is  this  enough  to  fill  25  pint  bottles?  nq 

18.  Mrs.  Adams  bought  3J  lb.  of  ground  beef  for  a  picnic. 
How  many  hamburgers  weighing  J  lb.  each  can  she  make?  u 


Thinking  about  Factors  and  Multiples  Again 

Use  either  multiples  or  factors  to  complete  each  of  Ex.  1-4. 


[w] 


A 

3xX  21 
3XX  3XXX7 

63  =  3  X  3  X  7 

164 


factors 

1.  A  counting  number  which  has  exactly  two  different  _?_ 
is  a  prime  number. 

2.  8,  16,  24,  and  32  are  some  of  the^^'of  8. 

factors 

3.  2,  3,  5,  and  6  are  some  of  the  _?_  of  30. 

4.  1  and  13  are  _?_  of  13. 

{0,14,28,42,56,70,84,98! 

5.  List  the  set  of  multiples  of  14  from  0  through  98.  a 

*Ex.  6-9.  As  at  the  left,  complete  a  factor  tree  for  each 
number,  and  then  express  the  number  as  a  product  of  prime 
factors. 


6.  56 


/  \ 

,2  x  28 
/  /  \ 

2  x  2  x  14 
/  /  /  \ 

2  x  2  x  2  x  7 

56  =  2x2x2x7 


7.  75 

/  \ 

3  x  25 

/  /  \ 

3x5x5 


75  =  3  x  5  x  5 


8.  90 


/  \ 

2  x  45 
/  /  \ 

2  x  3  x  15 
/  /  /  ' 

2  x  3  x  3  x  5 

90  =  2x3x3x5 


9.  108 

Ah 

/  /  \ 

2  x  2  x  27 

f  /  /  ' 

2  x  2  x  3  x  9 
/  J  /  /  ' 

2x Jx3x3x3 


108  =  2x2x3x3x3 
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Pupil’s  Objectives 

(a)  To  review  and  use  facts  in  the  tables  of  weight 
measurement  and  liquid  measurement;  and  (b) 
to  resurvey  factors  and  multiples  and  concepts  re¬ 
lating  to  them. 

Background 

The  maintenance  program  in  the  Mathematics  We 
Need  series  makes  provision  for  practice  in  compu¬ 
tational  skills  and  also  for  practice  in  the  use  of 
facts  in  tables  of  measurement.  The  latter  is  partic¬ 
ularly  necessary  since  a  great  many  verbal  prob¬ 
lems  involve  measurement  situations  and  the  prob¬ 
lems  presuppose  that  pupils  understand  the  relation 
between  smaller  and  larger  units  for  each  type  of 
measurement. 

It  has  been  stated  frequently  that  pupils  need  to 
develop  facility  in  the  use  of  mathematical  terms. 
This  ability  is  necessary  for  communication.  The 
review  exercise  shown  on  the  lower  part  of  the  page 
aims  to  reinforce  understandings  of  the  following 
terms:  multiple,  product,  factor,  and  prime  num¬ 
ber.  These  understandings  were  developed  on 
pages  55-56.  Although  it  is  not  named  on  this 
page,  the  “Unique  Factorization  Theorem”  or  the 
“Fundamental  Theorem  of  Arithmetic”  is  reviewed. 
This  theorem  states  that  every  composite  number 
can  be  expressed  as  the  product  of  one  and  only 
one  set  of  primes.  The  order  in  which  the  primes 
are  named  is  immaterial. 


Using  the  Text  Page 

•  Refer  to  the  different  kinds  of  containers  which 
are  pictured  in  the  text.  Discuss  with  pupils  the 
social  situations  in  which  units  of  liquid  measure¬ 
ment  are  used.  Have  recipes  read  and  examine  a 
set  of  measuring  cups  for  5,  3  and  \  cup. 

•  On  the  board  list  things  which  are  bought  by 
the  pint,  quart  and  gallon.  Direct  attention  to  the 
different  shaped  containers  in  the  display  which 
hold  a  pint,  a  quart,  or  a  gallon. 

•  Read  labels  from  packages  of  things  sold  by 
the  ounce  and  the  pound.  Review  net  weight. 

•  Assign  Ex.  1-8  for  independent  work.  Direct 
pupils  to  organize  their  work  so  they  may  show 
beside  each  example  any  computation  they  need 
to  do.  Observe  pupils  as  they  work  to  discover  the 
type  of  help  needed. 

•  Correct  Ex.  1-8  and  assign  Ex.  9-18  for  pupils 
who  do  not  need  help.  For  those  who  do,  show  on 
the  board  and  have  pupils  complete  the  work  below. 


1.  \  lb.  =  \  of  _?_  oz.  To  find  \  of  16  oz., 
divide  16  by  _?_. 

2.  ■§•  lb.  =  \  of  _?_  oz.  To  find  of  16  oz.,  divide 
16  by  _?_.  Then  7X2  = 


A8  lb. 


3.  48  oz.  =  fg 
so  48  oz.  =  _?_  lb. 


48  -4-  16  _  ? 

16  16  ?  ~  3’ 


4.  12  oz.  =  fa  lb. 
so  12  oz.  =  _?_  lb. 


1 2  — i—  4 
16-5-4 


? 

?’ 


Teacher’s  Preparation 

Anticipate  this  review  exercise  and  have  pupils 
assist  you  in  providing  a  display  of  containers  for 
liquids.  Obtain  for  the  bulletin  board  recipes, 
clippings,  and  labels  from  packaged  goods  which 
illustrate  the  need  for  understanding  rational  num¬ 
bers  as  they  are  used  in  measurement  situations. 


Individualizing  Instruction 

•  Refer  slower  learners  to  the  tables  of  measurement 
on  page  373  as  they  work  Ex.  1-8.  Have  pupils 
make  flash  cards  for  facts  in  the  tables  and  use  them 
in  playing  games. 

•  Have  more  capable  pupils  report  on  units  of  liquid 
measurement  in  the  metric  system. 
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Pupil’s  Objectives 

(a)  To  gain  practice  in  making  comparisons; 
(b)  to  review  the  use  of  the  symbols  for  inequality; 
and  (c)  to  increase  ability  to  write  and  solve  mathe¬ 
matical  sentences  for  verbal  problems. 

Background 

This  is  the  second  page  of  review  which  provides 
a  break  in  the  unit  on  division.  The  section  con¬ 
taining  inequalities  requires  some  mental  compu¬ 
tation  with  rounded  numbers,  but  its  primary  aim 
is  to  develop  judgment  and  number  sense.  Pupils 
should  be  guided  to  reason  in  finding  answers 
instead  of  merely  computing. 

To  develop  problem-solving  ability,  the  Mathe¬ 
matics  We  Need  series  provides  a  wide  variety  of 
experiences.  In  most  of  the  problem  settings,  all 
the  data  given  is  required  for  the  solution  of  the 
1-step  or  the  2-step  problem.  In  some  situations, 
no  numbers  are  given,  and  a  generalized  solution 
must  be  found.  In  other  situations,  some  facts  are 
missing,  or  the  problem  question  must  be  supplied. 

In  the  section  on  this  page,  pupils  are  required 
to  consider  the  problem  question  carefully  and 
to  consider  only  the  data  necessary  to  answer  the 
question.  Later  they  may  formulate  another  ques¬ 
tion  which  requires  the  information  unnecessary  to 
answer  the  question  given. 

Using  the  Text  Page 

•  Discuss  the  general  method  of  attack  for  these 
inequalities  before  assigning  the  exercise  as  written 
work. 

Ex.  1.  Ask  a  pupil  to  consider  the  numbers 
given  and  explain  without  computing  why  the 
sentence  is  a  true  sentence.  Ask  the  result  of  sub¬ 
tracting  2,000  from  5,830.  Elicit  the  response  that 
since  5,830  —  2,000  >  3,800,  we  may  reason  that 
5,830  -  1,998  >  3,800. 


Ex.  2.  Ask  what  replacement  for  n  we  could 
use  to  make  n  -s-  7  =  300  a  true  sentence.  Elicit 
that  since  2,023  <  2,100,  we  know  that  2,023  -5-  7 
<  300,  and  so  the  sentence  is  marked  T. 

Direct  pupils  to  look  for  relationships  as  illus¬ 
trated  above  in  each  example  as  they  work  Ex. 
3-10.  After  the  completion  of  Ex.  3-10,  have  each 
one  discussed.  Encourage  different  ways  of  thinking 
about  the  numbers  involved. 

•  As  problems  1-5  shown  on  the  lower  part  of  the 
page  are  read  and  the  unnecessary  information  is 
identified,  have  pupils  try  to  formulate  a  question 
which  would  require  this  information  for  its 
solution.  The  following  which  are  illustrative  may 
be  written  on  the  board  and  solved  by  pupils. 

Ex.  1 .  What  was  the  mean  average  of  the  num¬ 
bers  of  pages  per  chapter  in  the  book? 

Ex.  2.  If  600  tickets  were  to  be  sold  for  the 
concert,  how  many  tickets  were  left  to  sell  after  the 
sales  by  the  5th-  and  6th-grade  classes? 

Ex.  3.  How  much  did  Jean  save  on  the  material 
for  her  dress  by  buying  it  while  it  was  on  sale? 

Ex.  4.  How  many  miles  in  all  had  the  car  been 
driven  after  Mr.  Day  drove  it  8,000  miles? 

Ex.  5.  How  much  more  does  John  weigh  than 
Dick? 

After  pupils  have  completed  Ex.  1-5  for  the 
questions  given,  have  the  mathematical  sentences 
shown  on  the  board  and  solved.  Also  have  an 
English  sentence  written  to  answer  the  problem 
question. 

Individualizing  Instruction 

•  Provide  assistance  for  slower  learners  as  a  group 
in  the  writing  of  mathematical  sentences. 

•  Direct  all  pupils  to  do  the  work  to  answer  the 
supplementary  questions  on  the  board. 

•  Direct  more  capable  pupils  to  try  to  formulate  still 
other  questions  which  may  be  answered  using  the 
data  given. 
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*  The  primary  aim  of  this  section  is  to  develop  judgment  and  number  sense. 
Guide  pupils  to  reason  instead  of  merely  computing  the  answers. 


*  Greater  Than?  Less  Than? 


[W] 

Ex.  1-10.  Write  T  or  F.  Do  the  computation  mentally. 


1.  5,830  -  1,998  >  3,800  T 

2.  2,023  4-  7  <  300 t 

3.  7  X  699  <  4,900 t 

4.  5,622  4-  6  >  900 t 

5.  8,967  +  3,528  <  12,000f 


6.  784  4-  4  >  200 F 

7.  80  X  32  >  2,400 t 

8.  3,256  4-  8  <  400 f 

Q  /  7  t 

1  10  ^  10  1 

10  -7-  i  U_  •>  1  F 
AU*  20  '  20  ^  r 


Problems  Containing  Unnecessary  Data 

!°1 

For  each  of  Ex.  1-5,  tell  what  information  is  given  that  is  not 

neCeSSary  for  the  Solution  Of  the  problem.  Unnecessary  information 

is  underlined. 

1.  Yesterday  Mary  read  the  first  198  pages  in  a  book  which 
contains  8  chapters.  Today  she  read  204  pages,  or  4  chapters, 
and  finished  the  book.  How  many  pages  does  the  book  contain  rV 

n  =  198  +  204;  402 

2.  For  a  concert  in  the  school  auditorium,  which  seats  600 
people,  the  fifth-grade  class  sold  95  tickets,  and  the  sixth-grade 
class  sold  140  tickets.  How  many  fewer  tickets  than  the  sixth- 
grade  class  did  the  fifth-grade  class  sell?  n  =  140  —  95;  45 

3.  Jean  bought  4  yd.  of  dress  material  on  sale  for  $7.40.  The 
regular  price  was  $2.10  per  yd.  How  much  did  Jean  pay  per 
yard  for  the  material ?n  =  7.40  -  4;  $ i  .85 

4.  Mr.  Day  bought  a  used  car  which  had  been  driven  24,800 
miles.  He  paid  $200  down  and  18  monthly  payments  of  $75 
each.  What  was  the  cost  of  the  car?n  =  200  +  (75  x  18);  n  =  $1,550 

5.  John  is  65f  in.  tall  and  weighs  124  lb.  Dick  is  59|  in. 
tall  and  weighs  109T  lb.  How  much  taller  than  Dick  is  John?v 

—■ — ~ -  n  =  65|-— 59^;  6  in. 

[W] 

Ex.  1-5.  Write  a  mathematical  sentence  and  then  find  the 
number  for  n  to  solve  the  problem. 


*  Point  out  that  the  application  of  the  distributive  property  enables 
us  to  use  this  method  of  thinking. 


Multiplying  and  Comparing 

Without  paper  and  pencil  [O] 

The  exercises  below  will  help  you  to  use  trial  quotients  without 
showing  tables  of  multiples  on  paper. 

For  Ex.  1-1 6,  tell  which  number  is  greater — the  product  of 
the  factors  shown  in  column  a  or  the  number  shown  in  b.  Tell 

hOW  yOU  knOW.  Correct  answer  is  underlined. 

'  For  Ex.  1  think.,  “8  X  46  =  (8  X  40)  +  (5  X  6)  =  320  +  48 , 
320  +  48  is  greater  than  330” 

If  you  can  think  of  a  different  way,  show  and  explain  each 
step  on  the  board. 


a 

b 

a 

b 

1. 

8 

X 

46 

330 

9. 

6 

X 

47 

251 

2. 

7 

X 

56 

368 

10. 

8 

X 

93 

790 

3. 

6 

X 

84 

550 

11. 

7 

X 

42 

298 

4. 

4 

X 

92 

398 

12. 

4 

X 

98 

420 

5. 

5 

X 

86 

410 

13. 

9 

X 

56 

465 

6. 

6 

X 

37 

240 

14. 

6 

X 

67 

360 

7. 

9 

X 

45 

362 

15. 

3 

X 

96 

279 

8. 

3 

X 

88 

286 

16. 

6 

X 

94 

597 

Find  and  Correct  the  Mistakes 


[O] 


73,  R33 

X 

1.  69)5^70 

y  51,  R22 


Ex.  1-5.  Multiply  without  paper  and  pencil  as  in  Ex.  1-16 
above,  and  tell  if  the  trial  quotient  is  correct. 

42,  R86  o7,  R7  78,  R6 

4  7l  & 

2.  92)3^50  3.  87)5^836  4.  74)57778 

35.R64  68,  R43  45.  R0 


6.  56)2,878  7.  72)^584  8.  63)4^27  9.  25]U25 

Ex.  1-10.  Divide  and  check. 

♦  Extra  Examples.  Sets  79-80. 

166 


73,  R7 

7 

5.  34)^489 

72,  R0 

10.  14)1^08 


[W] 
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Pupil’s  Objectives 

(a)  To  gain  increased  skill  in  using  mental 
computation  in  finding  products;  and  (b)  to  learn 
to  test  a  trial  quotient  by  mental  computation. 

Background 

Pupils  have  been  working  gradually  toward 
acquiring  ability  to  use  the  conventional  algorithm 
for  division.  They  have  learned  to  shorten  the 
table  of  multiples,  and  this  page  suggests  that  a 
trial  quotient  may  be  tested  mentally  as  you  are 
shown  in  the  section  Using  the  Text  Page. 

Using  the  Text  Page 

•  Discuss  with  pupils  the  instructions  for  Ex.  1-16 
shown  on  the  upper  part  of  the  page.  Tell  pupils  to 
think  of  each  number  shown  in  b  as  the  first  partial 
dividend  for  a  division  example,  and  to  think  of 
the  factor  less  than  1 0  as  the  trial  quotient  and  the 
factor  greater  than  10  as  the  divisor. 

•  Ex.  1.  If  the  example  is  46)330  and  8  is  the 
trial  quotient,  then  think  ( 8  X  40)  +  8  X  6)  = 
320  +  48.  Without  actually  finding  the  sum,  it  is 
evident  that  (320  +  48)  >  330,  so  8  would  be  too 
great  for  the  quotient. 

•  It  is  not  necessary  to  have  pupils  write  each  of 
Ex.  2-16  as  a  division  example.  However,  as  one 


pupil  explains  his  thinking  orally,  you  may  have 
another  pupil  show  and  work  on  the  board  the 
division  example  suggested  by  each  comparison. 

•  Ex.  1-5  (lower  part  of  page).  You  may  have 
a  record  of  the  thinking  shown  on  the  board  this 
way: 

Ex.  1.  69  X  8  =  (60  X  8)  +  (9  X  8) 

=  480  +  72 
69  X  8  >  507 

Ex.  2.  92  X  4  =  (90  X  4)  +  (2  X  4) 

=  360  +  8 
92  X  4  <  395 

Individualizing  Instruction 

It  is  questionable  whether  slower  learners  can  work 
mentally  in  answering  questions  of  the  type  included 
on  this  page.  Accordingly,  they  should  be  guided  to 
use  paper  and  pencil  and  arrange  their  work 
systematically  so  that  you  can  check  their  thinking. 
The  following  work  is  illustrative  for  Ex.  9  in  the 
upper  part  of  the  page. 

47 

X6 

42 

240 

282  282  >  251,  so  6  X  47  >  251. 
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Pupil’s  Objectives 

(a)  To  gain  practice  in  finding  quotients  greater 
than  10;  and  (b)  to  use  estimation  to  decide 
whether  the  answer  given  for  a  verbal  problem  is 
correct. 

Background 

At  this  stage  in  the  division  unit,  many  of  your 
pupils  may  be  directed  to  divide  without  showing 
any  of  the  “helping  steps”  illustrated  in  the  box  on 
this  page.  You  may  wish  to  discuss  this  with  each 
child  individually.  It  is  good  judgment  for  a  pupil 
to  record  as  many  steps  as  are  necessary  for  him  to 
succeed.  Therefore,  pupils  should  not  be  reluctant 
to  show  tables  of  multiples  of  the  divisor  if  this  step 
insures  correct  results. 

The  quotients  for  some  of  Ex.  2-16  represent 
amounts  of  money,  and  you  may  need  to  review  for 
pupils  the  dollars  and  cents  notation. 

Using  the  Text  Page 

•  After  discussing  the  work  shown  in  the  box  for 
Ex.  1 ,  rewrite  the  example  on  the  board,  making  the 
dividend  represent  an  amount  of  money.  Have  the 
necessary  changes  made  in  the  numeral  for  the 
quotient  and  the  numeral  for  the  remainder.  Be 
certain  pupils  realize  that  the  remainder  represents 
35  cents. 

Stress  the  function  of  0  in  the  numeral  $0.58 
(for  the  quotient)  to  emphasize  the  fact  that  the 
amount  is  less  than  $1.00.  Pupils  may  also  think  of 
$43.85  as  4,385  cents  and  divide  as  in  the  text, 
taking  care  to  interpret  the  quotient  as  58  cents. 


•  Give  a  verbal  problem  such  as  the  following 
and  have  it  worked  on  the  board: 

“The  total  amount  collected  from  the  35  pupils 
in  the  class  from  the  sale  of  stamps  was  $10.15. 
What  was  the  mean  average  of  the  amount  per 
pupil?” 

•  Have  different  pupils  explain  their  thinking 
for  the  problems  shown  on  the  lower  part  of  the 
page. 

For  Ex.  2,  the  pupil  may  see  that  $0.75  saved  per 
week  is  $1.50  in  two  weeks,  $3.00  in  4  weeks,  $6.00 
in  8  weeks,  and  $9.00  in  12  weeks.  Since  12  weeks 
is  3  months,  it  would  take  a  little  less  than  3  months 
to  save  $8.00. 

For  Ex.  3,  the  pupil  may  reason  thus:  At  $1.00 
each,  the  30  tickets  would  cost  $30.  At  50^  each, 
they  would  cost  $15.  At  $1.50  each,  the  30  tickets 
would  cost  $30 +  $15,  or  $45.  This  is  less  than 
$50.00. 

Individualizing  Instruction 

•  Help  slower  learners  to  show  tables  of  multiples 
of  the  divisor.  Suggest  that  they  use  the  vertical 
form  if  this  is  easier  for  them.  For  Ex.  1  they  may 
write : 


75 

75 

75 

75 

75 

X5 

X6 

X7 

X8 

X9 

375 

450 

525 

600 

675 

•  For  all  pupils  assign  Extra  Examples,  Set  81, 
as  needed. 

•  For  more  capable  pupils ,  assign  Extra  Activity, 
Set  153. 
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Practice  in  Finding  Quotients 

[O] 

1.  At  the  right,  what  is  the  first  partial 
dividend?  438 

a.  To  find  the  greatest  multiple  of  75 
that  can  be  subtracted  from  438,  why 
might  we  try  75  X  6,  or  (70  X  6)  + 

(5  X  6)?  43  -r  7  is  about  6. 

b.  Is  (420  +  30)  greater  than  438?Yes 
What  multiple  of  75  do  we  try  next?  375 
Is  (350  +  25)  less  than  438?/)§ince  375 
can  be  subtracted  from  438,  what  is  the 
number  of  tens  in  the  quotient?  5 438  —  375  =  _?^3 

.  635 

c.  What  is  the  second  partial  dividend?  a  Explain  the  re¬ 
maining  steps  shown  in  the  box  and  then  the  check.  Key  idea:  Think  7)63  to  obtain  a 

trial  quotient  for  ones. 


58 

Think 

75)4,385 

7^43 

3  75 

75  X  6  =  420  +  30 

635 

75  X  5  =  350  +  25 

600 

R  35 

75  X  9  =  630  +  45 

75  X  8  =  560  +  40 

58  35 

4,385  = 

(75  X  _?_)  +  _?_ 

or 

,  58  35 

4,385  = 

(_?_x  75)+  _?_ 

[W] 

As  in  the  box,  show  the  work,  what  to  think,  and  the  check. 

_ 34,  R85  $  0.84  _ Z8,  R0  67.R15  94,  R0 

2.  94)3(281  5.  35)$29.40  8.  63)4(914  11.  35)2(360  14.  63)5(922 

_ 62,  R24  _ 83,  R0  S  0.94.  RO  77,  R50  $  0.86,  R0 

3.  74)4(982  6.  54)4(482  9.  75) $70. 50  12.  64)4(978  15.  72)$61.92 

$  0.68,  R0  65,  R20  _ 78,  R0  63,  R69  81,R70 

4.  55) $37.40  7.  34)2530  10.  74)5)772  13.  84)5^1  16.  93)7503 


4  Extra  Examples.  Set  81.  #  Extra  Activity.  Set  153. 


Correct  or  Incorrect?  Why? 

[O] 

Tell  why  you  do  or  do  not  agree  with  these  statements. 

1.  Betty:  Before  Halloween  my  father  took  in  $46.00  from  the 

sale  of  90  pumpkins.  The  mean  average  of  the  prices  was  a  little 
more  than  50<£  for  each  pumpkin.  more  than  50*  for  each  pumpkin. 

2.  Bob:  If  I  save  $0.75  a  week,  it  will  take  me  at  least  3  months 

tno  Incorrect.  It  will  take  less  than  3  months  since 

to  save  $8.00.  0.75  X  12  =  9,  and  9  >  8. 

3.  Sally:  One  ticket  to  the  concert  costs  $1.50,  so  it  will  cost 
at  least  $50.00  for  tickets  for  the  30  children  in  our  class,  incorrect. 

Since  30  X  1 .50  =  45,  and  45  <  50,  it  will  not  cost  at  least  $50. 
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*  This  exercise  should  be  used  only  for  pupils  who  need  additional  work  in 
finding  quotients  named  by  1-place  numerals. 


*  Practice  in  Finding  Quotients  and  Remainders 

[w] 

Ex.  1-15.  Divide  and  check.  Use  trial  quotients.  Make  tables 
of  multiples  only  if  you  need  them. 

6,  R35  5,  R23  6,  R34  2,  R84  6,  R24 

1.  94)599  4.  47)258  7.  56)370  10.  96)276  13.  37)^6 

8,  R20  4,  R35  6,  R48  4(R31  8,  R7 

2.  56)468  5.  98)427  8.  84)552  11.  92)399  14.  45)367 

7,  R2  4,  R74  7,  R 17  8,  R52  3,  R25 

3.  42)296  6.  86)4l8  9.  46)339  12.  93)796  15.  88)289 


Do  We  Multiply  or  Do  We  Divide? 

[O] 

Give  a  mathematical  sentence  and  then  tell  whether  to  mul¬ 
tiply  or  divide  to  solve  each  problem.  Explain  your  thinking. 

1.  Kay’s  class  spent  $8.96  for  material  for  puppets.  If  each 
of  the  32  children  in  the  class  made  a  puppet  and  all  of  the 
material  was  used,  what  was  the  mean  average  of  the  costs  of 

n  =  8.96  -  32  The  mean  average  cost 

the  puppets?  n  =  0.28  p(  „  p„pp.,  „os  28,. 

2.  Jeff’s  school  bought  18  records  at  85<£  each.  What  was  the 

,  r-.  .  n  =  18  X  0.85  The  total  cost  of  the 

total  cost  of  the  records?  n  =  15.30  records  WQS  $15  30 

3.  Rick  saved  15 <£  of  his  allowance  each  week.  How  much  did 

Rick  saved  $3.00  in 
20  weeks. 


he  save  in  20  weeks?  „  =  3°0o  °  15 


4.  If  Rick’s  allowance  is  50 <£  a  week,  how  much  did  he  spend 
in  20  weeks?  (See  Ex.  3.)  I  <°050°- °',5) x  20 

5.  If  a  class  uses  40  drinking  straws  a  day,  how  many  days 

will  a  box  of  1,000  straws  last?  n  =  25  will  last  25  days. 

6.  At  $2.35  each,  what  is  the  cost  of  28  music  books?  v 

n  =  28x  2.35;  n  =  65.80  28  music  books  cost  $65.80. 

7.  Tom  delivers  65  papers  a  day.  How  many  papers  does  he 

ji*  •  j  f  j  -  n  =  65  X  3 1  Tom  delivers  2,015  papers 

deliver  in  31  delivery  days?  „  _  2  0,5  in  31  delive,y  d  p 


[W] 

Ex.  1-7.  Write  a  mathematical  sentence,  find  the  number  for 
n,  and  then  write  a  sentence  which  answers  the  question  asked 
in  each  problem.  See  above. 
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Pupil’s  Objectives 

(a)  To  have  practice  in  finding  and  testing  trial 
quotients;  and  (b)  to  increase  ability  to  write  and 
solve  mathematical  sentences  for  verbal  problems. 

Background 

The  division  exercise  shown  on  page  167  requires 
finding  quotients  named  by  2-place  numerals.  The 
exercise  shown  on  the  upper  part  of  page  168  is  to  be 
used  only  for  pupils  who  found  the  previous  ex¬ 
ercise  difficult  and  need  additional  work  in  finding 
quotients  named  by  1 -place  numerals. 

In  nearly  all  classes  there  are  pupils  who  are 
unable  to  use  the  technique  for  finding  products 
mentally  as  explained  on  pages  166  and  167.  After 
these  pupils  have  found  a  trial  quotient  and  there¬ 
fore  have  a  starting  point  for  a  table  of  multiples, 
they  should  continue  to  show  the  multiplication  on 
their  papers  beside  the  division  algorithm. 

The  verbal  problems  shown  on  the  lower  part  of 
the  page  are  relatively  easy  one-step  problems. 
They  provide  the  opportunity  to  distinguish  be¬ 
tween  multiplication  and  division  as  operations  to 
use  in  the  solution  of  a  problem.  The  relation  of 
multiplication  to  addition  and  of  division  to  sub¬ 
traction  may  also  be  pointed  out  as  the  mathe¬ 
matical  sentences  are  written  and  discussed. 

In  all  problem-solving  exercises,  it  is  advanta¬ 
geous  for  pupils  to  make  an  estimate  first.  Later  it 
should  be  used  to  decide  whether  their  answer  is 
reasonable. 

Using  the  Text  Page 

•  Use  the  exercise  on  the  top  part  of  the  page  as 
oral  work  for  pupils  who  did  not  succeed  with  the 
division  examples  on  page  167.  Excuse  other  pupils 
from  the  discussion  and  assign  the  problems  shown 
on  the  lower  part  of  the  page  as  written  work  to  be 
done  independently.  Direct  these  pupils  to  make 
and  record  an  estimate  for  each  problem  and  use 


the  estimate  to  decide  whether  their  answer  is 
reasonable. 

In  the  oral  work,  have  pupils  tell  what  “easy 
division”  will  suggest  a  trial  quotient.  Then  have 
one  or  more  pupils  show  on  the  board  the  multiples 
of  the  divisor  which  must  be  considered  before  the 
digit  for  the  quotient  is  written  in  the  division 
algorithm. 


•  For  Ex.  1  of  the  text,  di¬ 
viding  59  by  9  suggests  the 
trial  quotient  6,  so  we  find  the 

0) 

6 

94)599 

94 

product  of  94  and  6.  Since 

564 

6 

564  can  be  subtracted  from 

R  35 

564 

599,  it  is  not  necessary  to  find 
any  other  multiple  of  94. 

•  For  Ex.  2  of  the  text,  di- 

(2) 

8 

56)468 

56 

56 

viding  46  by  5  suggests  the 

448 

9 

8 

trial  quotient  9,  but  the  prod- 

R  20 

504 

448 

uct  of  56  and  9  cannot  be 
subtracted  from  468.  Next  we 

try  the 

product  of 

56  and  8,  which  can  be  subtracted. 

•  Discuss  each  of  Ex.  3-6  using  the  thinking  in¬ 
dicated  above.  Have  the  examples  worked  on  the 
board.  Then  assign  Ex.  7-10  to  be  tried  independ¬ 
ently.  Observe  pupils  as  they  work  and  direct 
pupils  who  are  successful  with  Ex.  7-10  to  continue 
with  Ex.  11-15.  Have  other  pupils  work  one  ex¬ 
ample  at  a  time  on  the  board  and  provide  step- 
by-step  assistance. 

•  Ex.  1-7  (lower  part  of  page).  After  the  in¬ 
dependent  workers  complete  these  problems,  have 
the  mathematical  sentence  for  each  problem  shown 
on  the  board  and  solved.  Have  pupils  explain  each 
estimate  and  tell  how  it  compared  with  the  answer. 
Help  pupils  to  generalize  thus: 

Problems  for  which  multiplication  sentences  were 
written  could  have  been  solved  by  successive  ad¬ 
dition  of  the  same  number,  but  multiplication  is 
the  better  operation  to  use. 

Problems  for  which  division  sentences  were  writ¬ 
ten  could  have  been  solved  by  successive  subtrac¬ 
tion  of  the  same  number,  but  division  is  the  better 
operation  to  use. 
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Pupil’s  Objectives 

(a)  To  learn  to  adjust  trial  quotients  which  are 
10  or  greater  than  10;  and  (b)  to  extend  ability 
to  write  and  test  checking  sentences. 

Background 

In  some  division  examples  on  this  page,  the  trial 
quotients  are  10  or  greater  than  10,  but  we  know 
immediately  from  looking  at  the  examples  that  the 
quotients  cannot  be  as  great  as  10.  And  so,  the 
trial  quotients  must  be  decreased.  Since  pupils  have 
been  following  the  pattern  of  showing  multiples 
of  the  divisor  at  the  right  of  the  division  algorithm, 
they  will  not  find  the  work  on  page  169  any  differ¬ 
ent  from  what  they  have  been  doing.  Pupils  who 
have  developed  skill  in  multiplying  mentally  may 
not  need  to  show  any  multiple  of  the  divisor  except 
the  correct  one  to  use. 

Using  the  Text  Page 

•  Ex.  1 .  Have  the  problem  read  and  let  pupils 
tell  about  their  stamp  books  or  their  parents’ 
collection  of  stamps.  Ask  pupils  to  estimate  the 
answer  for  the  problem. 

Have  pupils  tell  why  the  quotient  could  not  be 
as  great  as  1 0,  or  as  great  as  9.  If  some  pupils  are  not 
convinced,  have  the  following  computation  shown 
on  the  board: 


24  X  10  =  240  24  X  9  =  (20  X  9)  +  (4  X  9) 

=  180  +  36 
=  216 

•  Ex.  2-3.  Help  pupils  to  understand  that  the 
quotient  must  be  named  by  a  2-place  numeral.  The 
following  computation  written  beside  the  division 
algorithm  will  help  pupils  find  the  first  digit  of  the 
2-place  numeral  for  the  quotient. 

26  X  9  =  (20  X  9)  +  (6  X  9) 

-  180  +  54 
=  234 

•  Use  the  examples  in  the  first  row  (Ex.  4,  7,  10, 
13,  and  16)  as  oral  work.  Discuss  the  trial  quotient 
for  each  one  and  then  have  the  division  shown  on 
the  board. 

Individualizing  Instruction 

•  Direct  slower  learners  to  complete  only  the  first 
division  for  each  example.  Check  their  work  to  be 
certain  each  example  is  started  correctly,  then  direct 
them  to  complete  each  division. 

•  For  all  pupils,  assign  Extra  Examples,  Set  82, 
as  needed. 

•  For  more  capable  pupils,  assign  Extra  Activity, 
Set  154.  Also,  these  pupils  may  work  individually 
with  slower  learners  who  need  assistance  in  completing 
the  second  division  for  the  examples  started. 
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*  Encourage  pupils  to  show  their  table  of  multiples  if  it  helps  them  to  eliminate  errors. 


Be  Careful  in  Finding  Quotients! 

[O] 


1.  Jim  has  saved  207  stamps.  In  his  new 
album  he  can  put  24  stamps  on  each  page. 
Jim  wonders  how  many  pages  he  can  fill  and 
how  many  stamps  will  be  left  to  start  another 
page.  Box  A. 

*  a.  What  is  your  first  trial  quotient? 9  Ex¬ 
plain  how  to  find  the  product  of  the  trial 
quotient  and  the  divisor  without  using  paper 
and  pencil?A"^° is  your  trial  quotient  correct?  no 
b.  What  number  tells  how  many  stamps 
he  will  have  left  to  start  another  page  ?i  5  On 
the  board,  show  the  check.  See  box  A. 

2.  Box  B.  Can  the  quotient  for  2,314  -v-  26 
be  as  great  as  100?NOWhy  will  the  quotient  be 
named  by  a  2-place  numeral?  We  know  that  the  quotient 

J  A  is  between  10  and  100. 

3.  Explain  each  written  and  mental  step 
used  to  do  the  division  shown  in  box  B. 


[w] 

Ex.  4-18.  Divide  and  check.  Show  your  work  as  in  box  B. 

_ _ 8,  R20  $0.09,  R0  _ 6,  R27  8,  R71 

4.  23)204  7.  59)$53I  10.  28)195  13.  79)703 

99  RS  $  0.  97.  R0  98>  R3°  _ 85^35 

5.  28)817  8.  23) $22.31  11.  37)3,656  14.  43)3,690 

_ 91,  R1  $  0,  89,  R0  _ 68,  R23  88,  R52 

6.  67)67)98  9.  46)$40.94  12.  35)2,403  15.  85)7,532 


4  Extra  Examples.  Set  82. 


Extra  Activity.  Set  154. 


5,  R67 

16.  85)492 

89,  R86 

17.  89)8)007 

95,  R25 

18.  27)2^90 
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*  Up  to  this  point  pupils  have  always  been  advised  to  use  the  number  of  tens  shown  by  the 
divisor  in  estimating  the  trial  quotient,  but  for  divisors  between  15  and  20,  this  does  not 
result  in  an  accurate  trial  quotient. 


Working  with  Divisors  Between  10  and  20 

[°] 

1.  The  parking  lot  at  the  fair  grounds  has 
spaces  for  1,200  cars.  If  they  are  parked  in 
16  rows  with  the  same  number  in  each  row, 
how  many  cars  will  be  in  each  row? 

a.  Will  the  quotient  be  less  than  100?  Yes 
Box  A.  What  is  the  first  partial  dividend?  120 

b.  What  is  the  greatest  multiple  of  16 
that  can  be  subtracted  from  120?  112 

c.  What  is  the  second  partial  dividend? 

d.  What  is  the  greatest  multiple  of  16 
that  can  be  subtracted  from  80?  so 

e.  There  will  be  _?75Cars  in  each  of  the 
16  rows. 

2.  Box  B.  Explain  each  step  in  the  division 
of  1,307  by  19.  Estimate  the  pair  of  factors 
for  starting  the  table  of  multiples  by  thinking, 

130  -f-  15. 

*  When  the  divisor  is  between  15  and  20,  you 
may  use  15  for  a  divisor  to  aid  your  thinking 
in  finding  a  more  accurate  trial  quotient. 

Ex.  3-8.  Practice  mental  computation  by  telling  whether  the 
product  of  the  factors  shown  in  column  a  is  equal  to,  is  greater 
than,  or  is  less  than  the  number  shown  in  column  b. 

a  b  a  b  a  b 

3.  9,  15  <  142  5.  29,  7  =  203  7.  9,  36  <  330 

4.  27,  6  =  162  6.  7,  18  >  125  8.  27,  8  <  220 


A 

Think 

75 

16  X  9  =  _?J44 

16]b200 

16  X  8  =  .  ?J  28 

1  12 

16  X  7  =  _  ?J  12 

80 

16  X  6  =  96 

80 

16  X  5  =  80 

R  0 

B 

Think 

68 

19)1,307 

19  X  8  =  _  ?_ 

1  14 

19  X  7  =  .?. 

167 

19  X  6  =  _  ?_ 

152 

R  15 

1,307  = 

;i9  x  68)  +  15 

[w] 


Ex.  9-18.  Divide.  Test  the  trial  quotients  mentally 
9.  12)958  10.  ISftB# R"  11.  69)4^99'R3’  12.  16)53#  "  13.  83)6^1 

14.  17)8(57  '  15.  15)54#*°  16.  36)3)1#  17.  18)1)575' 18.  65)53#' R'° 
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Pupil’s  Objectives 

(a)  To  learn  to  work  with  divisors  between  10 
and  20;  and  (b)  to  increase  ability  to  multiply 
mentally. 

Background 

The  pupil  who  has  learned  to  multiply  mentally 
will  try  different  multiples  of  the  divisor  without 
building  a  table.  Other  pupils  will  need  to  build 
a  table  of  several  multiples  of  the  divisor  before 
selecting  the  greatest  multiple  which  can  be  sub¬ 
tracted  as  they  divide  the  tens  and  then  the  ones. 

In  previous  work,  pupils  have  estimated  the 
quotient  by  using  the  number  of  tens  in  the  divisor. 
The  reason  for  this  is  that  after  making  the  estimate, 
the  trial  quotient  times  the  actual  divisor  either 
results  in  the  correct  multiple  or  a  multiple  that  is 
greater  than  the  dividend.  If  the  multiple  is  greater 
than  the  dividend,  it  can  be  identified  imme¬ 
diately  as  such  by  inspection.  When  dividing  by 
a  number  between  10  and  20  however,  it  is  not 
desirable  to  estimate  by  dividing  by  10  since  this 
does  not  result  in  an  accui'ate  trial  quotient.  For 
this  reason  pupils  are  instructed  to  use  15  for  esti¬ 
mating  when  the  divisor  is  between  15  and  20. 

It  is  interesting  to  note  that  when  you  estimate 
using  10  for  the  divisor  19,  you  are  ignoring  the  9 
ones  or  j-$  (almost  of  the  actual  divisor.  This  is 
why  the  trial  quotient  is  so  inaccurate.  Compare 
this  with  estimating  using  90  for  the  divisor  99. 
By  using  90,  you  are  ignoring  the  9  ones  but  only 
(almost  xo)  of  the  actual  divisor. 

Pre-Book  Lesson 

•  Provide  practice  in  mental  computation  by 
having  pupils  work  with  you  in  completing  on  the 
board  a  table  like  the  one  which  follows.  For  19  X 
6,  or  6X19,  have  pupils  say  60  +  54  =  114. 

•  Have  pupils  tell  how  the  entry  in  each  row 
compares  with  the  next  entry  left  and  right  of  it  in 


the  same  row.  For  example,  in  the  19-row  171  is 
(152  +  19),  or  152  is  171  -  19. 


X 

4 

5 

6 

7 

8 

9 

13 

52 

65 

78 

91 

104 

117 

14 

56 

70 

84 

98 

112 

126 

15 

60 

75 

90 

105 

120 

135 

16 

64 

80 

96 

112 

128 

144 

17 

68 

85 

102 

119 

136 

153 

18 

72 

90 

108 

126 

144 

162 

19 

76 

95 

114 

133 

152 

171 

•  Show  Ex.  a-j  below  on  the  board. 

Introduce  the  symbol  <  to  mean  is  equal  to  or  is 
less  than.  Then  have  pupils  use  the  table  to  find  the 
greatest  number  for  n  which  makes  each  of  the 
following  sentences  true. 


a.  16  X  n  <  154 

b.  n  X  18  <  126 

c. 17X«<  120 

d.  n  X  19  <  136 

e.  16  X  n  <  130 


f.  19  X  n  <  152 

g.  n  X  15  <  137 

h.  n  X  14  <  118 

i.  18  X  n  <  162 

j.  n  X  13  <  110 


Using  the  Text  Page 

Ex.  1-8.  You  may  excuse  from  the  oral  dis¬ 
cussion  pupils  who  have  developed  a  high  degree 
of  competence  in  division.  These  pupils  may 
immediately  proceed  with  the  written  assignment 
of  Ex.  9-18. 


Individualizing  Instruction 

For  slower  learners  you  may  wish  to  leave  on  the 
board  the  table  showing  the  multiples  of  13-19,  for 
reference  as  they  work  Ex.  9-18. 
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Pupil’s  Objectives 

(a)  To  review  some  of  the  different  algorithms 
which  may  be  used  for  division;  and  (b)  to  realize 
the  value  of  writing  and  testing  the  checking  sen¬ 
tence  to  determine  whether  the  quotient  and  re¬ 
mainder  are  correct. 


Background 


Since  the  conventional  algorithm  for  computing 
in  any  of  the  operations  is  only  one  of  the  algorithms 
which  might  be  used,  it  is  advantageous  for  pupils 
to  have  some  acquaintance  with  more  than  one. 
Individual  differences  among  pupils  are  always  ev¬ 
ident,  and  some  pupils  may  be  more  successful  in 
the  use  of  one  algorithm  than  another. 


A  78 
8 
70 

46)3,588 

3  220  =  46  X  70 
368 

368  =  46  X  8 
R  0 


B 


78 

46)3,588 

3_22 J  =  (46  X  7  tens) 
368 

368  (46  X  8  ones) 

R  0 


The  division  algorithm  in  A  above  involves  the 
following  thinking: 

Find  the  greatest  multiple  of  10  that  is  repre¬ 
sented  by  n  in  46  X  n  <  3,588.  Think,  46X80  = 
3,680  and  46  X  70  =  3,220,  so  the  number  for  n  is  70. 
Subtract  3,220  from  3,588.  368  is  left  to  be  divided. 
Find  the  number  that  is  represented  by  n  in  the 
sentence  46  X  n  <  368. 

In  B  above  we  know  from  the  placement  of  322 
that  322  tens  are  indicated.  Subtracting  322  tens 
horn  358  tens  leaves  36  tens  -f-  8  ones,  or  368  ones 
to  be  divided. 

In  both  algorithms  we  first  find  the  number  of 
tens  in  the  quotient  and  then  the  number  of  ones. 
In  B  we  know  from  the  placement  of  7  in  ten’s  place 
of  the  numeral  for  the  quotient  that  it  means  70. 
So  both  quotients  show  70  +  8,  or  78. 


Pre-Book  Lesson 

C 


76)5,168 

76  X  n  <  5,168 
76  X  70  =  5,320 
76  X  60  =  4,560 


D  68 

8 

60 

76)5,168 

4,560  =  76  X  60 
608 

608  =  76  X  8 
R  0 


•  Place  C  on  the  board  and  elicit  from  pupils 
that  the  quotient  will  be  named  by  a  2-place 
numeral. 

Write  the  sentence,  76  X  n  <  5,168  and  ask 
pupils  to  find  the  greatest  multiple  of  10  represented 
by  n. 

Since  51  -s-  7  is  about  7,  pupils  may  suggest  70 
as  the  number  for  n.  Write  the  sentence  76  X  70  = 
5,320  on  the  board  and  ask  why  70  cannot  be 
correct. 


Next,  write  76  X  60  =  4,560  and  indicate  that 
60  is  the  number  for  n.  As  in  D,  write  4,560  below 
5,168  and  subtract.  Then  ask  for  the  greatest 
multiple  of  the  divisor  76  which  can  be  subtracted 
from  608. 

•  Review  the  following  method  for  the  division 
of  5,168  by  76.  Show  that  the  dividend  is  renamed 
as  the  sum  of  multiples  of  the  divisor. 

n  =  5,168  -t-  76 
=  (4,560  +  608)  h-  76 
=  (4,560  -s-  76)  +  (608  -s-  76) 

=  60  +  8 
n  =  68 


Using  the  Text  Page 

Ex.  1-11  reinforce  the  ideas  developed  in  the 
Pre-Book  Lesson. 

Individualizing  Instruction 

Slower  learners  may  be  confused  by  the  slight 
change  in  the  algorithm  shown  for  division.  If  so, 
excuse  them  from  the  discussion. 
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*  Showing  division  with  different  forms  develops  a  better  understanding  by  pupils  of  the 
operation  of  division. 


Do  You  Like  to  Experiment? 

*  Showing  division  with  different  forms  [O] 


1.  Study  the  work  in  boxes  A  and  B. 
Tell  how  the  quotient  was  found  in  box  A. 

2.  In  what  ways  are  the  steps  in  boxes 

.  -  BoxJB  makes  fuJI  use  of  place  value.  , 

A  and  B  different?  Tn  what  ways  are  they 

alike?  The  thinking  for  dividing  192  ones  by  32  and 
the  final  quotient  are  alike  in  boxes  A  and  B. 

3.  On  the  board,  work  Ex.  a  and  b  using 
the  form  in  box  A.  Work  Ex.  c  and  d 
using  the  form  in  box  B. 

&  45,  RO 

a.  73)3385 

'  92,  RO 

c.  43)3356 


_ 32,  RO 

b.  84)2)6§8 

_ 27,  RO 

d.  56)1)512 

[w] 


Ex.  4-7.  Divide  and  check  using  the 


form  in  box  A. 

82,  RO 

4.  45)3)690 

'  J  37,  R21 


57,  RO 


5.  93)5)301 

'  85,  R59 

6.  72)2)685  7.  69)5)924 

Ex.  8-11.  Divide  and  check  using  the 
form  in  box  A  or  box  B. 

45;  R  I  75,  R34 

8.  49)23^  r5  9.  53)4)0^  R55 

10.  56)2)637  11.  59)3)418 


56 

6  - - 

50- - 

32)1,792 

1  600  =  (32  X  50) 
192 

192  =  (32  X  6) 


R 


0 


1,792  =  32  X  (50  +  6)  +  0 
=  32  X  56 


B 


56- 
+ 


32)1)792 

1  60  =  (32  X  5  tens) 

~ 192 

192  =  (32  X  6  ones) 


R 


0 


1,792  =  32  X  (5  tens  +  6)  +  0 
=  32  X  (50  +  6)  +  0 
=  32  X  56 


Finding  Mistakes  by  Checking 


[W] 


Write  and  test  a  checking  sentence  for  each  of  Ex.  1-8.  Find 


the  incorrect  answers  and  work  those  examples  correctly 

1 ,277  4  (27  x  47)  +  5  8,356  =  87  X96  3,666  4  (94  x  39)  +  1  0 


4  1,269+5  An 
4  1,274  4/ 

1.  277+277 

R  4' 


74 


5.  98)7)282 
R  30 

7,282  4  (98  X84)  +30 
4  8,232  +  30 
4  8,262 


—  8,356  g r-j 

2.  96)8)352 
R  0 

38^39 

6.  54)2)138 
R  32 

2,138  4  (54  x  38)  +  32 
4  2,052  +  32 
4  2,084 


4  3,666  +  10  Q  A 
4  3,676 

3.  39^37666 
R  Kfo 

j&3.o 
7.  15)913 
R  13 

913  ^  (15  x  63)  +  13 
4  945  +  13 
4  958 


5  0. 

CJT  2,421^48X51 
4  2,448 

4.  48)2)42T 
R  4 

Ziff 
8.  28)67386 

R  4 

6,486  4  (28  x  232) 

4  6,496 


21 


231 


18 
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Comparing  Sizes  of  Surfaces 


Regions  [O] 

1.  Think  of  the  things  in  the  list  below.  Name  them  in  order 
of  size  from  smallest  to  largest,  h,  f,  g,  e,  b,  d,  a,  c,  i 

a.  wall  map  d.  top  of  your  desk  g.  clock  face 

b.  desk  blotter  e.  T.V.  screen  h.  watch  face 

c.  ceiling  of  the  room  f.  postage  stamp  i.  football  field 

2.  Did  you  compare  the  size  of  the  above  objects  by  thinking 
about  the  size  of  the  flat  surface  each  one  covered?  Yes 

3.  To  find  out  how  much  more  surface  the  map  covered  than 
the  desk  blotter,  would  we  need  some  unit  for  measuring  surface  ?Yes 
Suggest  a  unit  that  we  might  USe.  Answers  will  vary. 

4.  Bob  used  the  size  of  a  sheet  of  notebook  paper  as  a  unit 
for  measuring  the  surface  of  the  desk  blotter.  Look  at  the  picture 
and  tell  the  measure  of  the  blotter  to  the  nearest  unit.  6 

Think  ol  the  edges  of  the  desk  blotter  as  representing  a 
closed  curve.  Think  of  the  curve  as  enclosing ,  or  bounding,  a 
part  of  a  plane.  What  do  we  call  the  union  of  a  simple  closed 
curve  and  its  interior?  Region 

6.  Explain  why  the  things  in  the  list  in  Ex.  1  suggest  plane 
regions.  We  measure  a  region  to  find  its  area.  They  are  ail  dosed 

curves  with  interior  regions. 
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Pupil’s  Objectives 

(a)  To  review  the  concept  of  a  region;  (b)  to 
identify  models  of  regions  in  the  physical  world; 
(c)  to  recognize  the  need  for  a  unit  for  measuring 
regions;  (d)  to  learn  that  the  measurement  of  a 
I'egion  is  called  the  area  of  the  region;  and  (e)  to 
have  practice  in  finding  the  area  of  regions  by 
counting  the  number  of  unit  regions  contained  in 
the  given  region. 

Background 

On  pages  172-177  some  basic  concepts  of  meas¬ 
urement  are  reviewed  and  extended  to  include 
measurement  of  plane  regions.  A  plane  region  was 
defined  on  page  85  as  the  union  of  a  simple  closed 
curve  and  its  interior.  The  curve  is  the  boundary  of 
the  region.  It  determines  its  shape.  Models  of 
regions  in  the  classroom  are  numerous:  flat  surface 
of  a  table,  a  desk,  a  book  cover,  a  clock  face,  a 
sheet  of  paper,  the  floor,  ceiling,  and  so  on. 

Measurement  is  a  process  of  comparison.  It 
consists  of  the  selection  of  a  unit  appropriate  for  the 
object  to  be  measured,  the  application  of  the  unit 
to  the  object,  and  then  the  counting  of  the  number 
of  times  the  unit  must  be  applied.  In  measuring 
line  segments,  a  unit  segment  such  as  the  inch,  foot, 
or  yard  is  used.  In  measuring  plane  regions,  a 
unit  region  or  a  “surface-covering  unit”  is  used. 
The  term  area  is  applied  to  the  measurement  of 
regions. 

When  pupils  studied  measurement  of  segments, 
they  found  that  the  choice  of  a  unit  was  arbitrary, 
that  non-standard  units  could  be  used,  but  that 
standard  units  are  necessary  for  convenience  and 
for  ease  of  communication.  In  a  similar  manner 
the  unit  of  area  might  be  a  region  of  any  shape  or 
size,  but  some  shapes  lend  themselves  better  than 
others  to  the  measurement  process. 

On  text  page  173,  pupils  have  experiences  in 
finding  the  measures  of  the  areas  of  polygons  by 
using  some  non-standard  units  of  area.  More 
capable  pupils  may  experiment  with  the  use  of 
circular  regions  as  units  of  area. 

A  discussion  of  the  areas  of  regions  13  and  15  on 
page  173  of  the  text  leads  to  the  generalization  that 


regions  of  different  shapes  may  have  the  same  area. 
This  is  true  because  area  is  a  property  of  a  region  and 
not  a  property  of  the  boundary  of  the  region. 

Using  the  Text  Pages 

•  Ex.  1-6.  Read  and  discuss  these  examples 
carefully.  Then  ask  pupils  to  think  of  the  surface 
of  their  desk  as  a  model  of  a  plane  region.  Have 
pupils  use  a  sheet  of  their  notebook  paper  as  a  unit 
of  area  as  Bob  is  doing  in  the  picture  on  page  172. 
Have  each  pupil  find  the  measure  of  the  region 
represented  by  the  top  of  his  desk.  It  will  be  best 
for  pupils  to  do  this  by  using  enough  sheets  of  paper 
to  cover  the  surface  as  nearly  as  possible.  Point  out 
that  the  sheets  of  paper  should  not  overlap.  On  the 
board  show  the  measure  of  the  area  of  the  region 
to  the  nearest  unit. 

•  Next  give  each  pupil  a  3  by  5  card  to  use  as 
a  unit  for  measuring  the  area  of  a  sheet  of  notebook 
paper.  On  the  board  show  the  measure  of  the  area 
to  the  nearest  unit.  Help  pupils  to  generalize  that 
we  need  a  unit  region  to  measure  regions  just  as  we 
need  a  unit  of  length  to  measure  lengths. 

•  Ask  pupils  to  think  about  the  3  by  5  card  as 
a  unit  for  measuring  the  area  of  their  desk.  Have 
pupils  estimate  the  measure  of  its  area  in  terms  of 
the  smaller  unit.  Help  pupils  to  understand  that 
the  measure  depends  upon  the  size  of  the  unit  used. 
This  is  not  a  new  idea,  since  it  was  first  developed  on 
page  93  in  the  discussion  of  measurements  of 
segments.  Also  recall  that  for  two  measurements, 
the  one  which  has  the  smaller  unit  is  said  to  be  the 
more  precise  measurement. 

•  Ex.  7-11.  These  pictures  of  unit  regions  and 
regions  to  be  measured  will  be  more  meaningful 
to  pupils  after  they  have  experienced  the  measure¬ 
ment  procedure  by  applying  a  unit  of  area  (the 
card  and  the  sheet  of  paper)  to  measurable  surfaces 
such  as  the  desk  top  and  the  sheet  of  paper. 

•  Ex.  12-15.  After  the  independent  work,  elicit 
from  pupils  that  the  size  of  unit  region  B  is  six  times 
the  size  of  unit  region  A,  so  the  measure  of  each  of 
regions  12-15  in  terms  of  region  B  should  be  one 
sixth  the  measure  in  terms  of  region  A.  Likewise  the 
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size  of  unit  region  C  is  one  half  the  size  of  unit 
region  B,  so  the  measure  of  each  of  regions  12-15  in 
terms  of  region  C  should  be  two  times  the  measure 
in  terms  of  region  B. 

•  Point  out  to  pupils  that  regions  13  and  15  have 
the  same  area  although  they  are  different  in  shape. 

Individualizing  Instruction 

•  For  slower  learners ,  you  may  wish  to  provide 
duplicated  copies  of  enlarged  drawings  like  those 
given  for  Ex.  12-15.  Pupils  may  then  be  directed 


to  partition  each  region  pictured  into  as  many  unit 
regions  as  possible,  and  then  count  the  number  of 
units  in  each. 

•  Direct  all  pupils  to  think  of  the  side  of  one  small 
square  as  a  unit  segment  and  to  find  to  the  nearest 
unit  the  length  of  the  boundary  of  each  of  regions 
12-14. 

•  For  more  capable  pupils ,  provide  squared  paper 
and  direct  them  to  represent  regions  having  the 
same  area  as  each  of  regions  12-14,  but  having 
different  shapes. 


NOTES 
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*ln  measuring  line  segments,  a  unit  segment  is  used.  In  measuring  plane  regions,  a  unit 
region  or  “surface  covering”  unit  is  used. 


*  7.  What  type  of  unit  did  we  use  for  measuring  line  segments?  Linear  units 
Do  you  see  that  we  need  a  unit  of  area  to  measure  plane  regions?  Yes 

8.  How  many  unit  regions  shown  in  red  does  it  take  to  cover 
region  A  above? 8  What  is  the  measure  of  the  area  of  region  A?  8 

Tell  the  measure  of  the  area  of 

9.  region  B  when  the  square  region  is  the  unit  of  area.  i6 

10.  region  C  when  the  triangular  region  is  the  unit  of  area.  32 

Y  es 

11.  Do  regions  A,  B,  and  C  appear  to  be  the  same  size?ADo 
you  see  that  the  measure  of  a  region  depends  upon  the  size  of 
the  unit  used?  Yes 


[w] 

Ex.  12-15.  Find  the  measure  of  the  area  of  the  region  pictured 
in  terms  of  region  A;  region  B;  region  C. 
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*A  square  region  is  the  most  convenient  unit  to  use  because  it  lends  itself  better  than 
others  to  the  measurement  process. 


Unit 

segment  region 


□ 


A  B 


Using  Square  Regions  as  Units  of  Area 

[O] 

For  a  unit  region,  we  may  use  a  plane  region  of  any  shape 
and  size,  but  some  shapes  are  easier  to  use  than  others. 

A  square  region  is  most  often  used  as  a  unit  of  area.  Each 
side  of  the  square  region  is  a  unit  of  length. 

1.  At  the  left,  two  unit  segments  and  the  unit  regions  they 
determine  are  shown.  On  the  board,  represent  the  square  region 
that  is  determined  by  AB. 

2.  What  is  the  measure  of  region  C  to  the  nearest  half  unit? 
First  count  the  whole  units,  then  consider  the  half  units.  12  ±  unlt  regions 

[w] 

**  3.  Find  the  measures  as  in  Ex.  2  of  regions  D-H  to  the  nearest 
half  unit.  Write  your  answers  in  a  table  as  shown. 


Measure 

„  .  Whole  Units 

Kegion 

shown 

To  the  nearest 

half  unit 

.  2  6 

4.  Which  of  regions  D-H  has  the  greatest  area? 

Ex.  5-9.  Would  we  use  a  unit  of  length  or  a  unit  of  area  to 
make  the  comparison? 

5.  Which  girl  is  taller.  Sue  or  Betty?  unit  of  length 

6.  Which  garden  has  more  space  for  growing  things — the 
flower  garden  or  the  vegetable  garden?  unit  of  area 

7.  Which  garden  takes  more  fencing  to  enclose  it?  unit  of  length 

8.  Which  boy  has  more  lawn  to  mow — Tom  or  Sam?  unit  of  area 

9.  Which  town  is  further— Newton  or  Fairfield?  unit  of  length 


By  finding  the  measures  of  the  areas  to  the  nearest  half  unit,  pupils  can  find  the  areas 
ot  regions  bounded  by  a  triangle,  a  paral lelogram,  and  a  trapezoid. 
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Pupil’s  Objectives 

(a)  To  have  practice  in  finding  measures  of  area  of 
regions  by  counting  the  number  of  square  regions 
contained  in  each;  and  (b)  to  differentiate  between 
measurement  situations  requiring  the  use  of  a  unit 
of  length  and  a  unit  of  area. 

Background 

While  the  direct  method  of  finding  area  is  con¬ 
tinued- — that  of  counting  the  number  of  non¬ 
overlapping  square  units  contained  in  the  region — 
the  measures  of  the  areas  are  found  to  the  nearest 
half  unit.  By  this  procedure,  pupils  find  the  areas  of 
regions  bounded  by  a  triangle,  a  parallelogram, 
and  a  trapezoid. 

Teacher’s  Preparation 

From  heavy  paper,  cut  the  following  models  to 
be  used  in  the  Pre-Book  Lesson. 

a.  8  square  regions  4  in.  on  a  side. 

b.  8  circular  regions  4  inches  in  diameter. 

c.  2  right  triangular  regions  with  base  and 
altitude  each  16". 

Pre-Book  Lesson 

Pin  the  models  of  the  right  triangular  regions 
to  the  bulletin  board.  Ask  a  pupil  to  cover  one 
triangular  model  with  as  many  models  of  whole 
square  regions  and  parts  of  square  regions  as  are 
needed.  Ask  another  pupil  to  cover  the  other 
triangular  model  with  as  many  models  of  circular 
regions  and  parts  of  circular  regions  as  are  needed. 
See  the  illustrations  that  follow. 

Ask  pupils  to  find  to  the  nearest  half  unit  the 
measure  of  the  area  of  the  triangular  region  using 
the  square  region  as  the  unit.  Do  the  same  using 
the  circular  region  as  the  unit. 

Elicit  from  pupils  that  the  square  region  is  much 
better  for  a  unit  of  area  than  the  circular  region, 
as  demonstrated  with  the  models,  because  it  is 
impossible  to  cover  all  of  the  triangular  model  with 


circular  models  in  such  a  way  that  they  do  not 
overlap. 


Using  the  Text  Page 

•  Ex.  1 .  Represent  on  the  board  segments  of 
different  lengths,  such  as  5  in.,  10  in.,  20  in.,  and 
have  pupils  represent  the  square  region  determined 
by  each  segment.  Have  pupils  name  models  of 
different  regions  in  the  classroom  which  might 
appropriately  be  measured  by  each  of  the  units  of 
area  shown. 

•  Ex.  3.  If  you  have  a  section  of  squared  chalk¬ 
board  in  your  room,  select  pupils  to  reproduce  on 
it  each  of  regions  D-H.  Use  these  figures  as  you 
discuss  and  check  the  answers  pupils  have  recorded 
on  their  papers. 

•  Ex.  5-9.  After  pupils  complete  the  work,  make 
sure  they  know  the  reason  for  their  choice. 

Individualizing  Instruction 

•  For  slower  learners,  discuss  the  regions  repro¬ 
duced  on  your  squared  chalkboard.  Assist  pupils 
in  counting  the  half  units  and  in  converting  half 
units  to  whole  units. 

•  For  all  pupils,  provide  squared  paper  and  direct 
them  to  represent  polygonal  regions  bounded  by 
polygons  other  than  triangles  and  quadrilaterals, 
and  to  find  the  measure  of  the  area  of  each  region 
represented. 

•  For  more  capable  pupils,  represent  on  your  squared 
board  circular  regions.  Have  them  determine 
measures  to  the  nearest  fourth  unit. 
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Pupil’s  Objectives 

(a)  To  learn  the  names  of  the  standard  units  of 
area  in  the  English  system  of  measurement;  (b) 
to  discover  relationships  among  the  standard  units; 
and  (c)  to  gain  practice  in  converting  from  one 
unit  of  measurement  to  another. 

Background 

Pupils  know  that  the  inch,  the  foot,  and  the  yard 
are  standard  units  of  length  in  the  English  system 
of  measurement.  For  standard  units  of  area  we 
make  each  side  of  a  square  region  the  length  of  a 
standard  unit  of  length.  Thus,  using  the  inch,  foot, 
and  yard,  we  obtain  the  square  inch,  square  foot, 
and  square  yard.  In  a  similar  manner  we  obtain 
the  square  centimeter  as  a  standard  unit  in  the 
metric  system. 

By  working  with  models  of  square-inch  regions, 
square-foot  regions,  and  square-yard  regions,  pupils 
discover  that: 

an  area  of  1  sq.  ft.  is  the  same  as  an  area  of  144 
sq.  in. 

an  area  of  1  sq.  yd.  is  the  same  as  an  area  of 
9  sq.  ft. 

an  area  of  1  sq.  ft.  is  the  same  as  an  area  of  -§■ 
sq.  yd. 

Teacher’s  Preparation 

On  heavy  paper  prepare  for  each  pupil  a  dupli¬ 
cated  copy  of  12  models  of  square-inch  regions 
which  pupils  may  cut  up  to  use  for  the  experiment 
described  in  Ex.  3  of  the  text. 

Prepare  also  a  supply  of  models  of  square-foot 
regions  and  one  model  of  a  square-yard  region. 

Using  the  Text  Page 

•  Ex.  2.  Have  several  pupils  represent  on  the 
board  square  regions  one  inch  on  a  side.  In  each 
case  show  the  interior  colored  or  shaded. 

•  Ex.  3.  After  each  pupil  experiments  with  his 
12  models  of  square-inch  regions,  have  the  different 


rectangular  regions  represented  on  the  board:  1  by 
12;  2  by  6;  3  by  4. 

•  Ex.  5.  Use  a  model  of  a  square-yard  region 
and  on  it  staple  9  models  of  square-foot  regions  cut 
from  paper  of  different  colors.  Display  this  as  a 
reminder  that  a  square  region  which  measures  3 
feet  on  a  side  has  an  area  of  9  square  feet,  or  an 
area  of  1  square  yard. 

•  Ex.  6.  You  may  wish  to  duplicate  for  each 
pupil  a  model  of  a  region  containing  12  X  12,  or 
144  square-inch  regions. 

Have  pupils  explain  what  to  think  and  how  to 
use  computation  for  each  of  the  following: 

^  sq.  ft.  =  _?_  sq.  in.  sq.  ft.  =  _?_  sq.  in. 

f  sq.  ft.  =  _?_  sq.  in.  ■§■  sq.  ft.  =  _?_  sq.  in. 

5  sq.  ft.  =  _?_  sq.  in.  Y2  sq.  ft.  =  _?_  sq.  in. 

Next  fold  into  fourths  a  model  of  a  square-foot 
region  marked  off  into  square-inch  regions  and  thus 
verify  the  fact  that  5  sq.  ft.  =  36  sq.  in.  Use  the 
same  procedure  to  verify  other  relationships  indi¬ 
cated  above. 

•  Ex.  7-16.  After  pupils  complete  this  exercise, 
discuss  each  item  orally,  having  pupils  explain 
their  thinking.  Demonstrate  again  if  necessary  with 
your  models  of  regions  or  with  drawings  of  regions 
on  the  chalkboard  the  relationships  in  Ex.  7-10. 

Individualizing  Instruction 

•  For  all  pupils  discuss  the  standard  unit  of  area 
that  would  be  appropriate  for  finding  the  area  of 
the  region  suggested  by: 

the  cover  of  the  arithmetic  book 

the  floor  of  the  classroom 

a  playground 

a  skating  rink 

•  Discuss  with  more  capable  pupils  the  square  mile 
as  a  unit  for  expressing  the  area  of  a  state,  the 
Great  Lakes,  and  so  on.  Direct  these  pupils  to  look 
up  and  report  to  the  class  the  area  of  their  state  and 
the  areas  of  adjacent  states. 
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State  the  generalization  that  regions  of  different  shapes  may  have  the  same  area  because 
area  is  a  property  of  a  region  and  not  a  property  of  the  boundary  of  the  region. 


Standard  Units  of  Measurement 

Units  of  area 


Inch 


[O] 


inch,  foot,  yard,  mile 


1.  Name  some  standard  units  of  length 

a.  in  the  English  system  of  measurement 

b.  in  the  metric  system,  centimeter,  meter 

2.  Each  standard  unit  of  length  can  determine  a  standard  unit 
of  area.  What  standard  units  of  area  are  represented  at  the 

right?  square  inch;  square  centimeter 

*3.  From  heavy  paper,  cut  12  models  of  square-inch  regions. 
On  your  desk  fit  these  models  together  to  show  one  rectangular 
region,  then  a  second  different  rectangular  region.  Give  the 
length  and  width  of  each  region.  Answers  will  vary. 

4.  From  heavy  paper,  cut  some  models  of  a  unit  of  area  one 
foot  on  each  side.  What  would  this  unit  be  called?  sq.  ft. 

5.  On  the  board,  fit  together  enough  models  of 
square  feet  to  cover  a  region  bounded  by  a  square  3  ft. 
on  a  side.  Flow  many  does  it  take?  9  Can  we  think  ' 
of  9  sq.  ft.  as  the  same  area  as  1  sq.  yd.?AeVhy?9 

1  sq.  yd.  =  _?Z  sq.  ft. 

6.  Mark  the  model  for  your  square-foot  region  into 
square-inch  regions.  Count  the  square-inch  regions. 

1  sq.  ft.  =  _?1/iiq.  in. 


Square  Inch 


Centimeter 


Square 

Centimeter 


K>  - 

OJ  - 

4^- 

►— 1  L*  - 

8  — 

OO- 

'O- 

O" 

n — 1 — 1 — 1 — r 


n  1  1  1  r 


1234567  89  10  11 
Inches 


Ex.  7-16.  Copy  and  complete. 

7.  1  ft.  =  _?L2in. 

8.  1  sq.  ft.  =  _?^4sq.  in. 

9.  1  yd.  =  _?3  ft. 

10.  1  sq.  yd.  =  _?9_  sq.  ft. 


[w] 

12.  72  sq.  ft.  =  _  ?  s  sq.  yd. 

13.  10  sq.  yd.  =  _?9o  sq.ft. 

14.  18  sq.  ft.  =  _?z  sq.  yd. 

15.  288  sq.  in.  =  _?5  sq.  ft. 

16.  8  sq.  ft.  —  _?A  sq.  in. 


11.  6  sq.  yd.  =  _?s.4sq.  ft. 

17.  Which  chalkboard  has  the  greater  area,  one  with  an  area 
of  15  sq.  ft.  or  one  with  an  area  of  2  sq.  yd.?  2  sq.  yd. 

4  Extra  Examples.  Set  83. 
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*  To  find  the  measure  of  the  area  of  a  rectangular  region  when  both  dimensions  are  given 
in  the  same  unit  of  measurement,  multiply  the  measures  of  the  length  and  the  width,  and 
think  of  the  product  as  the  number  of  square  units. 


Finding  Areas  of  Regions  by  Computing 

Rectangular  regions  [O] 

1.  Think  of  the  square  inch  as  the  unit  of  area  for  regions  A-E. 

8  in.  m  3  in. 

Tell  the  measure  of  the  length/and  width/of  rectangle  A  and  the 

area  of  the  region.  24  sq.  in. 


2.  On  the  board,  complete  a  table  for  regions  B-E  as  shown 
for  region  A. 


Region 

Length 

Width 

Area  of 
region 

A  B 

c 

8  in.  6  ii 

1 2  it 

t.  3  111#  4  in. 

2  in . 

24  sq.  in. 

E  18  in.  1  in. 


24  sq.  in. 
24  sq. in. 
18  sq.  in. 
18  sq.  in. 


*  3.  How  does  the  product  of  the  measures  of  the  length  and 
width  of  each  rectangle  compare  with  the  area  of  the  region?  ACan 
you  give  a  quick  way  to  find  the  area  of  a  rectangular  region?  Multiply 

2X36;  3X24;  4X18;  6X12  the  length  Times  the  width. 


4.  Give  4  pairs  of  factors  of  72.  ADescribe  4  different  rectangles 


each  of  which  bounds  an  area  of  72  sq.  cm.  An 

Sample  answers:  Rect.  with:  1)  length  36,  width  2 

2)  length  24,  width  3 

3)  length  18,  width  4 


swers  may  vary. 


[W] 


_  J.  .4)  length  12,  width  6  ... 

d.  1  he  dimensions  or  rectangles  ws  x,  y,  and  z  are  given  in 
the  table.  Copy  the  table  and  complete  the  last  two  columns. 
The  numeral  15"  means  15  inches,  and  30'  means  30  feet. 


Rectangle 

Dimensions 
Length  Width 

Perimeter 
of  rectangle 

Area  of 
region 

w 

X 

y 

z 

15"  8" 

30'  12' 

16  yd.  9  yd. 

27  cm.  13  cm. 

in. 

_?**ft. 

_  ?52  yd. 

_  ?®°  cm. 

120 

_?4.  sq.  in. 
-36° 

_  ? a  sq.  ft. 
J^sq.yA 
_  sq.  cm. 

176 


4  Extra  Examples.  Set  84. 


♦  Extra  Problems.  Set  122. 
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Pupil’s  Objectives 

(a)  To  learn  how  to  find  the  areas  of  rectangular 
regions  by  computing;  (b)  to  gain  practice  in 
finding  areas  of  regions;  and  (c)  to  review  the 
method  for  finding  perimeters  of  rectangles. 

Background 

In  a  rectangular  region  there  are  as  many  square 
units  in  each  row  as  there  are  units  in  the  length, 
and  there  are  as  many  rows  as  there  are  units  in  the 
width.  This  permits  us  to  state  the  following 
generalization: 

To  find  the  measure  of  the  area  of  a  rectangular 
region  when  both  dimensions  are  given  in  the  same 
unit  of  measurement,  multiply  the  measures  of  the 
length  and  the  width,  and  think  of  the  product  as 
the  number  of  square  units. 

For  a  rectangular  region,  if  we  let  l  represent 
the  measure  of  the  length,  w  the  measure  of  the 
width,  and  A  the  measure  of  the  area,  then  A  =  l  X 
w  if  both  /  and  w  are  expressed  in  the  same  unit  of 
measurement. 

Using  the  Text  Page 

•  Ex.  1-2.  If  you  have  a  pegboard*  in  your 
room,  you  may  use  string  to  enclose  each  of  regions 
A-E,  then  have  pupils  find  the  measure  of  the 
length  and  width  of  each  and  the  measure  of  the 
area  of  each. 

•  Ex.  3.  Elicit  from  pupils  that  finding  the 
measure  of  the  area  of  a  rectangular  region  is  like 
finding  the  number  of  elements  in  an  array  when 
we  know  the  number  of  elements  in  a  row  and  the 
number  of  rows. 

•  Ex.  4.  As  rectangular  regions  each  with  an  area 
of  72  sq.  cm.  are  described,  choose  a  pupil  to 
represent  each  one  on  the  pegboard  or  on  the 
squared  chalkboard.  While  a  rectangle  72  cm. 
long  and  1  cm.  wide  would  meet  the  requirements, 
you  may  discuss  it  but  not  have  it  represented. 

*See  9R,  page  xix. 


Tabulate  on  the  board,  as  shown  below  in 
Columns  A  and  B,  the  descriptions  of  different 
rectangular  regions  with  an  area  of  72  sq.  cm.  Then 
review  the  method  of  finding  perimeters  by  having 
pupils  find  and  record  in  Column  C  of  the  table 
the  perimeter  of  each  rectangle. 


A 

B 

C 

D 

Rectangle 

Dimensions 
Length  Width 

Perimeter 
of  rectangle 

Area  of 
region 

a 

36  cm.  2  cm. 

76  cm. 

72  sq.  cm. 

b 

24  cm.  3  cm. 

54  cm. 

72  sq.  cm. 

c 

18  cm.  4  cm. 

44  cm. 

72  sq.  cm. 

d 

12  cm.  6  cm. 

36  cm. 

72  sq.  cm. 

e 

9  cm.  8  cm. 

34  cm. 

72  sq.  cm. 

Discuss  the  information  in  the  table  and  point 
out  that  rectangular  regions  having  different 
dimensions  may  sometimes  have  the  same  area, 
Ask  whether  72  is  a  prime  or  a  composite  number. 

•  Ask  pupils  to  give  some  prime  numbers,  such 
as  5,  7,  11,  and  so  on.  Have  pupils  represent  on  the 
squared  board  rectangular  regions  having  these 
prime  numbers  as  the  measures  of  their  areas.  Elicit 
that  if  the  measure  of  the  area  of  a  rectangular 
region  is  a  prime  number  and  the  measures  of  the 
length  and  width  are  whole  numbers,  there  is  only 
one  set  of  dimensions  that  the  rectangular  region 
may  have. 

Individualizing  Instruction 

•  Direct  all  pupils  to  represent  on  squared  paper 
as  many  different  rectangles  as  possible,  each  of 
which  encloses  an  area  of  36  square  units  and  has 
whole  numbers  of  units  for  its  sides.  Have  pupils 
find  the  perimeter  of  each  rectangle  represented. 

•  For  all  pupils  assign  Extra  Examples,  Set  84,  as 
needed. 

•  For  more  capable  pupils  assign  Extra  Problems, 
Set  122,  as  needed. 
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Pupil’s  Objectives 

(a)  To  learn  to  solve  verbal  problems  which 
involve  finding  measures  of  area  of  rectangular 
regions;  and  (b)  to  understand  that  the  formula 
for  finding  measures  of  areas  of  rectangular  regions 
is  applicable  only  when  the  length  and  width  are 
expressed  in  the  same  unit  of  measurement. 

Background 

On  page  172,  pupils  were  guided  to  think  of 
models  of  plane  regions  in  the  physical  world.  They 
identified  the  flat  surface  of  a  table  top,  a  book,  a 
floor,  and  so  on,  as  models  of  rectangular  regions. 
On  pages  173-176,  the  emphasis  was  upon  the  type 
of  unit  used  for  measuring  regions  and  the  technique 
for  finding  the  measure  of  the  area  of  regions. 

On  page  1 77,  practical  applications  of  the  concept 
of  area  are  presented  in  a  set  of  verbal  problems. 
In  some  of  the  problems  the  length  and  the  width 
of  the  surfaces  are  expressed  in  different  units  of 
measurement,  so  it  is  necessary  to  express  larger 
units  in  terms  of  smaller  units  or  smaller  units  in 
terms  of  larger  units. 

Using  the  Text  Page 

•  Have  the  information  in  the  first  paragraph 
read.  Use  a  6  ft.  tape  measure  and  show  in  your 
classroom  the  approximate  size  of  Tom’s  playroom 
floor.  On  the  board,  make  a  diagram  to  represent 
the  floor  or  represent  it  on  the  pegboard.  Check 
Tom’s  computation  for  18  X  15. 

•  Ex.  1.  Display  the  model  of  a  square-yard 
region  which  you  covered  with  square-foot  regions 
in  an  earlier  lesson.  Elicit  from  pupils  that  270  sq. 
ft.  is  the  same  area  as  30  sq.  yd.,  since  270  -4-  9  =  30. 


•  Ex.  2.  Have  pupils  explain  the  mathematical 
sentence.  Recall  that  we  omit  from  the  sentence 
the  labels  for  the  numbers  so  we  do  not  use  the 
dollar  sign.  When  we  find  that  90  is  the  number 
for  n  in  the  sentence  (270  -s-  9)  X  3  =  n,  we  in¬ 
terpret  the  answer  as  $90.00  since  it  represents  the 
cost  of  the  tile. 

•  Ex.  3.  On  the  board  have  pupils  make  two 
diagrams  to  represent  the  floor.  On  one  label 
the  dimensions  using  feet  and  on  the  other  label 
the  dimensions  using  yards. 

•  Ex.  5-10.  Explain  that  all  of  the  verbal 
problems  involve  physical  models  of  rectangular 
regions.  Suggest  that  pupils  make  a  diagram  of 
each  region  described  and  label  the  dimensions, 
making  certain  that  both  dimensions  are  expressed 
in  the  same  unit  of  measurement. 

After  pupils  complete  Ex.  5-10,  discuss  each  one 
and  have  the  solution  shown  on  the  board. 

Individualizing  Instruction 

•  For  slower  learners ,  have  each  of  Ex.  5-9  read 
aloud  and  solved  on  the  board. 

•  For  more  capable  pupils ,  present  the  following 
problems  and  discuss  the  factors-product  relation¬ 
ship  as  it  applies  to  work  with  measures  of  areas  of 
rectangular  regions. 

a.  Mr.  Adams  wants  the  flat  top  of  his  new  work¬ 
bench  to  contain  52  square  feet  of  working  space. 
If  he  makes  the  bench  13  ft.  long,  how  wide  should 
he  make  it? 

b.  A  section  of  pegboard  containing  400  sq.  in. 
of  surface  is  16  in.  wide.  How  long  is  it? 

c.  A  counter  shelf  in  a  kitchen  is  2  feet  wide  and 
contains  3  square  yards  of  surface.  How  many  feet 
long  is  the  shelf? 
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*  Remind  pupil  s  that  in  order  to  apply  the  for  mu  la  for  finding  the  measure  of  the  area,  the 
length  and  width  must  first  be  expressed  in  the  same  unit  of  measurement. 


Finding  Areas 

Rectangular  regions  [O] 

Tom  wanted  to  find  the  cost  of  new  tile  for  the  playroom 
floor.  Their  playroom  is  rectangular,  15  ft.  by  18  ft.  Tom  found 
the  product,  18  X  15,  and  decided  that  they  would  need  270  sq. 
ft.  of  tile. 

1.  The  tile  sells  for  $3.00  per  square  yard.  Since  1  sq.  yd.  is 
9  sq.  ft.,  how  many  square  yards  of  tile  were  needed?  30 

2.  (270  -T-  9)  X  3  =  n.  Find  the  number 
for  n.  What  is  the  cost  of  the  tile?  $90.00 

3.  Jim’s  father  bought  linoleum  for  a  rec¬ 
tangular  floor  36  ft.  by  24  ft.  How  many 
square  yards  of  linoleum  did  he  buy?96Explain 
the  two  different  ways  of  working  shown  in 

boxes  A  and  B.  Box  A:  divided  first,  then  multiplied. 

Box  B:  multiplied  first,  then  divided. 

4.  At  $3.50  per  square  yard,  how  much  did 

r  n  J  $336.00 

Jim’s  father  pay  for  the  linoleum  he  bought?  a 

[w] 

5.  Mr.  Day  put  plastic  tiles  on  two  rectangular  spaces,  one 
8  ft.  by  3  ft.  and  the  other  12  ft.  by  4  ft.  At  27<£  per  square 
foot,  how  much  did  Mr.  Day’s  tile  cost?  $19.44 

6.  What  will  carpeting  for  a  room  12  ft.  by  21  ft.  cost  at 
$9.75  per  square  yard?  $273.00 

7.  What  is  the  area,  in  square  inches,  of  the  rectangular  region 
pictured  at  the  right?  300  sq.  in. 

*  8.  A  counter  shelf  in  a  lunchroom  is  3  yards  long  and  2  feet 
wide.  How  many  square  feet  of  material  are  needed  to  cover 
the  surface  of  the  shelf?  1 8 

9.  Tom  varnished  his  bedroom  floor.  His  bedroom  is  14  ft. 
by  10  ft.  How  many  square  feet  of  floor  did  Tom  varnish?  140 

10.  One  acre  is  160  sq.  rods  (rd.).  How  many  acres  is  a 
rectangular  field  that  is  120  rd.  by  60  rd.?  45 


(36  +  3)  X  (24  3)  =  n 

12  X  8  =  n 
_?96=  n 


(36  X  24)  ^  9  =  n 
864  t9  =  b 
_?96=  n 
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The  unit  angles  shown  are  non-standard  units  chosen  at  random. 

**  The  measure  of  a  designated  angle  is  the  number  of  unit  angles  that  can  be  laid  off  in 
the  interior  for  the  angle. 


Unit  Segment 


A  B  C  D  E 


Unit  Angle 


'  Its- 


1 


Measuring  Angles 

Unit  angle  [O] 

1.  In  unit  segments,  what  is  the  measure  of  AC?  2 
of  AD? 3  We  can  use  a  short  way  to  write  the  measure 
of  AC  equals  2.  We  write,  m(AC)  —  2. 

2.  If  the  length  of  the  unit  segment  is  1  cm., 
what  is  the  measure  in  centimeters  of  AE?  4  of  BE?  3 

3.  On  the  board,  use  the  short  way  to  record 

your  answers  for  Ex.  2.  m  (ae)  =  4 

m  (BE)  =  3 

*  4.  Unit  angle  A  is  represented  a^the  left.  Name 
the  labeled  points  belonging  to  ZA;  ,in  the  interior 
for  Z  A; An  the  exterior  for  Z  A.  d,  f 

In  Fig.  1,  the  small  angles  shown  are  congruent 
to  unit  angle  A. 


Unit  Angle 


8.  m(ZQZW)  =  _?i 

9.  m(2RZY)  =  _?_* 


**5.  Fig.  1.  What  is  the  measure  in  unit  angles  of 
Z  GPI?2  We  write,  w(Z  GPI)  =  2. 

6.  Fig.  1.  Copy  and  complete  each  of  Ex.  a-d. 

a.  m(Z KPH)  =  _?2  b.  m(2JPK)  =  _?1 

c.  m(ZKPG)  =  _?i  d.  m(ZJPG)  =  _? 3 

Yes 

7.  Does  Z  KPG  appear  to  be  a  right  angle ?A  Unit 
angle  A  appears  to  be  what  part  of  a  right  angle?  \ 

[w] 

In  Fig.  2,  the  small  angles  shown  are  congruent 
to  unit  angle  B. 

Fig.  2.  Complete  each  of  Ex.  8-13  in  terms  of 
unit  angle  B. 

10.  m(Z  YZW)  =  _?j>  12.  m(ZYZQ)  =  _?7 

11.  m(2SZQ)  =  _? 2  13.  m(ZQZR)  =  _?J. 


14,  rxzeRe  ^y? seS  Pictured  in  FiS-  2  which  appear  to  be 

right  angles.' a  Angle  B  appears  to  be  what  part  of  a  right  angle?  $ 
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Pupil’s  Objectives 

(a)  To  review  the  concept  of  an  angle  and  the 
method  of  naming  angles;  (b)  to  review  the 
meaning  of  congruent  angles;  and  (c)  to  learn  to 
measure  models  of  angles  by  using  arbitrary  unit 
angles. 

Background 

The  following  ideas  were  presented  on  pages 
35-36.  Review  them  during  the  lesson. 

An  angle  is  a  geometric  figure  formed  by  two 
distinct  rays  not  in  the  same  line  which  have  a 
common  end  point  called  the  vertex. 

The  two  rays  forming  an  angle  are  called  the 
sides  of  the  angle. 

In  naming  an  angle,  the  middle  letter  identifies 
the  vertex,  and  the  first  and  third  letters  identify 
points  belonging  to  each  of  the  sides.  Below, 
Z  ABC ,  Z  ABD,  and  Z  CBD  are  represented. 

When  two  angles,  as  shown  below,  have  a 
common  side  and  a  common  vertex,  and  the  side  of 
one  angle  falls  between  the  sides  of  the  other  angle 
as  for  Z  DBC  and  Z  DBA ,  then  we  say  that  Z  DBA 
is  larger  than  Z  DBC. 


Page  178  deals  with  the  measurement  of  models 
of  angles  in  terms  of  a  unit  angle,  a  continuation  of 
metric  geometry  which  pupils  have  been  studying  on 
pages  172-177. 

For  measuring  segments,  we  use  a  unit  segment; 
for  measuring  regions,  we  use  a  unit  region.  It  is 
therefore  logical  that  for  measuring  angles,  we  use  a 
unit  angle.  To  the  unit  segment,  unit  region,  and 
unit  angle,  we  assign  a  measure  of  1. 


The  unit  angles  represented  in  the  text  are 
non-standard  units  chosen  at  random.  The  measure 
of  a  designated  angle  is  the  number  of  unit  angles 
that  can  be  laid  off  in  the  interior  for  the  angle. 

If  Z  APB,  shown  below,  is  the  unit  angle  and 
Z  BPC,  Z  CPD,  and  Z  DPE  are  all  congruent  to 
the  unit  angle,  then:  m(Z  APE)  —  4;  w?(Z  PBE) 
=  3. 

However,  if  we  let  Z  APC  be  the  unit  angle, 
then:  m{Z  APE)  =  2;  m(Z  BPE)  =  If 


Using  the  Text  Page 

•  Ex.  6.  On  the  board,  record  the  measure  of 
Z  GPK  and  Z  HPK  if  we  let  Z  GPI  be  the  unit 
angle  in  Fig.  1.  Help  pupils  to  understand  that 
the  measure  of  an  angle  varies  with  the  size  of  the 
unit  angle.  Recall  that  we  use  the  same  idea  when 
we  express  the  measure  of  a  segment  as  24  in  inches, 
2  in  feet,  and  §  in  yards. 

•  The  small  angles  in  Fig.  1  are  congruent  as  are 
the  small  angles  in  Fig.  2.  It  may  not  appear  that 
the  angles  for  each  figure  are  congruent  because  the 
length  of  the  models  of  the  rays  are  not  the  same 
and  the  points  shown  on  the  rays  are  not  the  same 
distance  from  the  vertex.  You  can  point  out  this 
illusion  to  pupils  and  have  them  try  to  explain  why 
the  angles  do  not  appear  to  be  congruent. 

Individualizing  Instruction 

Ask  more  capable  pupils  to  investigate  the  use  of  the 
degree  as  a  standard  unit  for  measuring  angles. 
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Pupil’s  Objectives 

(a)  To  evaluate  understanding  of  basic  concepts, 
knowledge  of  facts,  and  measurement  techniques 
taught  in  Chapter  4;  and  (b)  to  obtain  data  for 
need  of  remedial  teaching. 

Background 

The  basic  concepts  which  are  prerequisites  for 
success  with  the  computational  procedures  of 
division  are  covered  in  this  test  of  Information  and 
Meaning.  It  will  help  you  to  identify  pupils  who  do 
not  understand  the  factors-product  relationship  in 
multiplication  and  division,  the  necessity  for  re¬ 
naming  a  dividend  as  the  sum  of  multiples  of  the 
divisor,  and  the  role  of  the  checking  sentence. 

The  ability  to  differentiate  between  situations 
involving  measurement  of  length  and  measurement 
of  area  is  tested,  as  is  the  understanding  of  how  to 
find  the  measure  of  a  region  correct  to  the  nearest 
half  unit. 

Pre-Book  Lesson 

•  Remind  pupils  that  this  is  the  fourth  test  of 
this  type  in  the  text.  Explain  that  there  is  some 
computation  required,  but  careful  thinking  about 
the  ideas  and  the  number  relationships  is  more  im¬ 
portant  than  computation  in  this  test. 

•  Emphasize  the  twofold  need  for  tests:  (a)  to 
help  the  pupil  to  determine  his  own  strengths  and 
weaknesses;  and  (b)  to  help  the  teacher  identify 
the  topics  on  which  achievement  is  satisfactory,  but 
particularly  the  specific  parts  of  a  topic  which  need 
reteaching  for  individuals  or  for  the  entire  class. 

Using  the  Text  Page 

•  If  some  members  of  your  class  are  poor  readers 


or  if  they  lack  self-direction,  you  will  find  it  advanta¬ 
geous  to  have  the  entire  test  read  aloud. 

•  Ex.  1-2.  To  save  time,  direct  pupils  to  show 
only  the  number  needed  to  replace  the  question  mark. 

•  Ex.  3.  If  pupils  need  help  with  the  meaning 
of  the  term  multiple,  ask  them  to  look  at  the  table 
on  page  138  and  to  explain  which  column  shows 
multiples  of  40. 

•  Ex.  4-5.  Be  sure  pupils  understand  each  of 
these  questions. 

•  Ex.  6-7.  Pupils  are  expected  to  obtain  each 
quotient  mentally,  but  if  this  is  impossible,  direct 
pupils  to  copy  and  work  each  example. 

•  Ex.  10-12.  Direct  pupils  to  show  only  the  num¬ 
bers  which  belong  in  the  blanks. 

•  Ex.  16-19.  Have  pupils  identify  the  unit  re- 
gion. 

•  Observe  pupils  as  they  work  the  test.  En¬ 
courage  pupils  to  leave  a  blank  on  their  papers  for 
questions  which  they  find  very  difficult,  and  go 
through  the  test  the  first  time  writing  answers  to 
questions  they  understand.  Then  if  time  permits, 
they  may  return  to  the  questions  they  skipped  and 
try  to  answer  them. 

•  After  the  test  has  been  completed  and  the  pa¬ 
pers  collected,  discuss  each  question  and  have  the 
correct  response  written  on  the  board.  Encourage 
pupils  to  ask  questions  about  specific  difficulties. 

Individualizing  Instruction 

•  For  slower  learners,  administer  the  test  by  read¬ 
ing  one  question  at  a  time,  allowing  time  for 
writing  answers.  In  this  way  you  may  omit  ques¬ 
tions  which  refer  to  parts  of  the  chapter  which  you 
know  were  too  difficult  for  slower  learners. 

•  For  more  capable  pupils,  assign  exercises  listed 
on  Teacher’s  Page  181  at  the  end  of  this  chapter. 
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Emphasize  that  careful  thinking  about  the  ideas  and  number  relationships  is  more  important 
than  computation  in  this  test. 


*  Do  You  Understand? 

Test  of  Information  and  Meaning  4 

Ex.  1-2.  Copy  and  complete. 

144 

1.  1  sq.  yd.  =  _? 2  sq.  ft.  2.  1  sq.  ft.  =  _?y\sq.  in. 

350;  420;  490;  560:  630;  700 

3.  Record  the  multiples  of  70  from  350  through  700.  a 
Ex.  4-5.  What  is  the  greatest  multiple 

4.  of  80  that  can  be  subtracted  from  340?  320 

5.  of  50  that  can  be  subtracted  from  465?  45o 

Ex.  6-7.  Box  A.  Copy  the  example  for  which 

6.  the  remainder  is  zero.  80)720 

7.  the  quotient  is  a  factor  of  the  dividend.  30)720 
Box  B.  Work  the  example  for  which  the  quotient  is 

8.  between  1  and  10.  9.  between  10  and  100. 

Ex.  10-12.  Refer  to  box  S  54 

298  300 

10.  The  first  partial  dividend  is  _?Atens.  270 

R30 

11.  The  second  partial  dividend  is  _?L6.9 

12.  The  checking  sentence  is  2,989  =  (_?47X  63)  +  _?28 
Write  length  or  area  to  indicate  the  type  of  unit  to  use  in  telling 

13.  how  far  it  is  from  one  city  to  another,  length 

14.  the  amount  of  linoleum  needed  to  cover  a  floor,  area 

15.  the  amount  of  skating  room  of  a  skating  rink,  area 
To  the  nearest  half  unit,  give  the  measure  of  region 

16.  W  9  17.  a:  10I  18.  Y  8  19.  Z  13 
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Do  You  Make  Mistakes? 


Diagnostic  Test  4 

Copy  the  examples  and  show  your  work. 


a 

b 

c 

Study 

Pages 

Practice: 
Use  Sets 

1. 

- 9,  R7 

60)547 

„ _ 9,  R24 

70)654 

7,  R20 

70)510 

138-141 

69 

2. 

3,  Rl 8 

94)300 

7,  R14 

54)392 

11,  R12 

65)727 

142-149 

70-72 

3. 

45,  R0 

84)3)780 

72.  R39 

75)5)439 

61,  R37 

73)4)190 

152-157 

73-74 

4. 

70,  R10 

67)4)700 

_ _ SO,  R0 

57)4)560 

60.  R55 

87)5)275 

161 

76,  85,  87 

5. 

7,  R20 

68)496 

8,  R37 

77)653 

6.  R36 

49)330 

163 

78 

6. 

88,  RO 

56)5)928 

v _ 84,  R26 

47)3)974 

54,  R8 

48)2)600 

166-169 

79-82 

7. 

S  0.40.  R0 

97)$38.80 

$  0.87.  R0 

15)$  13.05 

$  0.72.  R0 

38)$27.36 

162, 170 

77,  86 

Can  You  Solve  Problems? 


Problem  Test  4 

Let  n  represent  the  number  that  is  not  known.  For  each 
problem,  write  a  mathematical  sentence,  and  find  the  number 
for  n  to  solve  the  problem. 

1.  David  and  his  mother  planted  the  garden  shown  in  the 
diagram.  What  is  the  area  of  the  garden  in  square  feet?  in 
square  yards?  n  =  30xi8;  540  sq.  ft.;  n=540-9;  60  sq.  yd. 

2.  They  planted  a  border  around  the  sides  of  the  garden. 
What  is  the  perimeter  of  the  garden  in  feet?  n  =  30  +  i8  +  30+i8;  96  ft 

3.  David  has  $2.85.  How  much  more  money  does  he  need  to 
buy  7  doz.  petunia  plants  at  49 <£  per  dozen?  n  =  (7x0.49)- 2. 85;  $0.58 

4.  David’s  mother  paid  $2.88  for  a  box  of  pansy  plants  con¬ 
taining  3  doz.  plants.  What  was  the  cost  per  plant?  v 

n  =  2.8§  ^  (3x  1 2);  $0.08 
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Teaching  Pages  180  and  181 


Pupil’s  Objectives 

(a)  To  diagnose  difficulties  involved  in  finding 
quotients  named  by  2-place  numerals  when  divisors 
are  named  by  2-place  numerals;  (b)  to  work  the 
end-of-chapter  test  on  problem  solving;  and  (c)  to 
measure  computational  ability  on  skills  in  the  four 
operations  with  whole  numbers,  and  in  addition 
and  subtraction  of  rational  numbers. 

Background 

The  Diagnostic  Test  follows  the  same  pattern  as 
that  for  preceding  chapters.  Each  row  of  examples 
measures  a  particular  skill.  If  a  child  misses  one 
example  in  a  row,  there  is  reason  to  believe  that 
this  one  error  was  due  to  carelessness  or  some 
temporary  lapse.  If  two  or  more  examples  are 
missed,  the  child  is  in  need  of  developmental  work 
in  this  particular  skill,  or  he  may  need  help  with 
some  fundamental  concept.  Since  the  examples  are 
graded  in  difficulty  from  row  1  through  row  7,  a 
pupil  who  makes  many  errors  on  rows  4-5  probably 
should  not  attempt  the  examples  in  rows  6  and  7. 

In  the  Problem  Test,  the  data  for  Ex.  1  and  2 
must  be  obtained  from  a  diagram,  and  pupils  are 
required  to  differentiate  between  units  of  measure¬ 
ment  for  length  and  for  area.  Five  of  the  nine 
problems  are  2-step  problems  which  require  mathe¬ 
matical  sentences  containing  parentheses. 

The  Computation  Test  contains  examples  for 
each  of  the  four  operations  with  whole  numbers 
which  are  graded  in  difficulty.  Addition  and  sub¬ 
traction  examples  with  rational  numbers  are  also 
included. 

In  Ex.  18-20  pupils  must  decide  from  the  mathe¬ 
matical  sentence  whether  n  represents  an  unknown 
product,  factor,  sum,  or  addend.  Then  the  example 
must  be  copied  in  the  correct  computational  form. 

Teacher’s  Preparation 

For  both  the  Diagnostic  Test  and  the  Computa¬ 
tion  Test,  it  would  be  advantageous  to  provide 
duplicated  copies  for  pupils.  On  duplicated  copies 
of  the  Diagnostic  Test,  leave  ample  space  beside 
each  example  so  that  pupils  may  make  tables  of 
multiples  of  the  divisor  if  they  still  need  to  do  this. 


Do  the  same  for  Ex.  4-6  and  10-12  of  the  Compu¬ 
tation  Test.  For  Ex.  13—20,  leave  space  under  each 
mathematical  sentence  so  that  pupils  may  copy  the 
example  and  use  the  vertical  algorithm. 

Using  the  Text  Pages 

•  Diagnostic  Test.  If  you  do  not  provide  dupli¬ 
cated  copies  of  this  test,  direct  pupils  to  fold  a  sheet 
of  8^-  by  11  paper  into  12  parts,  and  to  copy  and 
work  one  division  example  in  each  part.  Pupils 
will  need  to  use  both  sides  of  the  paper,  but  this  will 
allow  enough  space  beside  each  division  to  enable 
pupils  to  find  multiples  of  the  divisor  if  they  cannot 
do  this  mentally.  Since  this  is  a  diagnostic  test, 
you  will  want  to  be  able  to  examine  all  of  the 
auxiliary  work  pupils  do  to  obtain  the  quotients 
and  remainders.  If  you  permit  pupils  to  show  part 
of  their  work  on  so-called  “scratch  paper,”  you  will 
not  be  able  to  identify  sources  of  error. 

•  Problem  Test.  You  may  wish  to  have  all  the 
problems  read  orally  before  pupils  begin  working. 

Pupils  are  directed  to  write  and  solve  a  mathe¬ 
matical  sentence  for  each  problem.  However,  you 
may  tell  pupils  to  work  the  problem  by  any  method 
if  they  are  unable  to  first  write  a  sentence.  Some 
pupils  can  analyze  a  2-step  problem,  work  each 
step  in  the  proper  sequence,  and  interpret  the  result 
correctly  without  being  able  to  write  the  mathe¬ 
matical  sentence  which  requires  the  use  of  parenthe¬ 
ses.  While  it  is  desirable  to  have  pupils  learn  to 
write  sentences  for  2-step  problems,  they  should  not 
be  penalized  on  a  test  if  they  can  succeed  without 
the  sentence.  Whichever  method  is  used,  pupils 
should  write  the  answer  with  the  correct  label.  If 
time  permits,  they  should  write  an  English  sentence 
to  answer  the  problem  question. 

After  the  test  has  been  completed,  discuss  each 
problem.  Have  each  mathematical  sentence  writ¬ 
ten  on  the  board  and  its  solution  found.  For  Ex.  1, 
have  the  diagram  of  the  garden  placed  on  the 
board  with  the  dimensions  labeled  in  feet  and  also 
in  yards. 

Ex.  5.  Ask  pupils  to  tell  what  number  given  in 
the  problem  is  not  needed  in  the  solution  of  the 
problem. 
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•  Computation  Test.  If  you  do  not  provide  dupli¬ 
cated  copies  of  this  test,  have  pupils  use  folded 
paper  as  suggested  for  the  Diagnostic  Test.  Direct 
pupils  to  copy  Ex.  13-20  on  their  papers,  using  the 
vertical  form  to  be  used  for  the  computation. 

Children  who  work  very  slowly  should  be  directed 
to  work  only  selected  items  in  the  test.  You  may 
select  Ex.  3,  5,  7-8,  10,  17-20. 

Individualizing  Instruction 

•  As  a  result  of  this  testing  program,  you  should 


be  able  to  determine  each  pupil’s  growth  in  specific 
skills  and  understandings.  All  pupils  will  not  show 
a  uniformly  high  level  of  achievement,  but  all  can 
show  improvement  from  chapter  to  chapter;  and 
this  should  be  discussed  with  pupils — particularly 
slower  learners.  A  pupil  who  realizes  that  he  is 
improving  as  a  result  of  his  efforts  will  be  en¬ 
couraged  to  aim  for  higher  levels  of  achievement. 

•  Use  the  table  shown  below  to  find  the  per  cent 
scores  to  be  entered  on  pupil’s  individual  record 
cards.  (See  Teaching  pages  46-47.) 


Problem  Test  4 

Score 

Per  Cent 

1 

11 

2 

22 

3 

33 

4 

44 

5 

56 

6 

67 

7 

78 

8 

89 

9 

100 

Computation  Test  4 

Score 

Per  Cent 

Score 

Per  Cent 

1 

5 

11 

55 

2 

10 

12 

60 

3 

15 

13 

65 

4 

20 

14 

70 

5 

25 

15 

75 

6 

30 

16 

80 

7 

35 

17 

85 

8 

40 

18 

90 

9 

45 

19 

95 

10 

50 

20 

100 

Suggestions  for  Material  to  Accompany  End-of-chapter  4  Tests 


After  administering  the  tests  on  pages  179-181 
and  analyzing  the  results,  you  will  find  some  pupils 
who  need  redevelopment  of  some  parts  of  the 
work.  While  you  provide  assistance  for  these  pupils, 
more  capable  pupils  may  engage  in  some  of  the 
activities  described  below. 

Alternate  Uses  of  Pages — Chapter  4 

•  Page  151.  Ex.  3.  Measure  the  length  and  the 
width  of  a  rectangular  box  in  your  room  which 
might  be  the  size  of  a  plant  box.  Find  the  amount 
of  binding  needed  for  the  top  edge  as  Sharon  did 
in  Ex.  3. 

•  Page  151.  Ex.  5.  What  is  the  area  in  square 
inches  and  in  square  feet  of  the  tablecloth? 

•  Page  165.  Ex.  5.  Ask  each  pupil  in  your  row 
to  fill  out  a  card  on  which  he  has  written  his  name, 
height  and  weight.  On  the  board  make  a  table 
showing  this  information.  Use  the  form  shown. 
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Pupil's  Name 

Weight 

Height 

John 

124  lb. 

63§  in. 

Dick 

109^  lb. 

59f  in. 

Formulate  and  work  5  word  problems  which  use 
the  information  in  the  table. 

•  Page  167  (bottom  of  page).  Write  5  state¬ 
ments  like  those  given.  Make  some  correct  and 
some  incorrect.  Exchange  your  statements  with 
another  child  and  mark  his  statements  correct  or 
incorrect. 

•  Page  172.  Ex.  1.  Obtain  the  dimensions  of 
some  things  in  your  room  which  suggest  rectangular 
regions.  For  each,  find  the  measure  of  the  area  in 
the  most  appropriate  unit  of  measurement. 

•  Page  174.  Ex.  5-9.  Extend  this  list  of  com¬ 
parisons  by  writing  5  more  which  use  a  unit  of 
length  or  a  unit  of  area. 


5.  Mr.  Wells  bought  a  50-foot  garden  hose  for  $4.98,  a  shovel 
for  $2.89,  a  rake  for  $2.50,  and  a  garden  cart  for  $8.85.  How 
much  change  did  he  receive  from  $20?  n=20-(4. 98+2. 89+2.50+8.85);  $0.78 

6.  Anne  says  that  the  area  of  her  garden  is  270  sq.  ft.  Betty 
says  that  the  area  of  her  garden  is  29  sq.  yd.  Which  garden  has 
the  greater  area?vHow  much  greater?  n=?7°“(^x2^;  9  sq- ft-  9reater  or 

&  Ani;e,s  6  n=  (270-i- 9)  —  29;  1  sq.  yd.  greater 

7.  The  gardener  planted  204  rose  bushes  in  rows  with  12 

bushes  in  each  row.  How  many  rows  of  rose  bushes  were  there?  n  =  204  + 12;  17 


8.  During  a  28-day  period,  2,660  people  visited 
the  rose  garden  in  the  park.  What  was  the  mean 
average  of  the  numbers  of  visitors  per  day?  v 

n  =  2,660  *  28;  95 

9.  One  day  32  children  in  each  of  3  buses  and 
36  children  in  each  of  2  buses  visited  the  children’s 
zoo  at  the  park.  How  many  children  in  all  came 
to  the  park  in  the  5  buses?  n=(32x3)+  (36X2);  168 


How  Well  Can  You  Compute? 

Copy  the  examples  and  show  your  work. 


Computation  Test  4 


Ex.  1- 

-3.  Multiply. 

1. 

687 

2.  86  3. 

$8.46 

9 

64 

25 

6J83 

Ex.  7- 

5,504 

-9.  Subtract. 

$211.50 

7. 

18* 

8.  6,530  9. 

$30.02 

65 

1,978 

14.37 

1 1  T 

4,552 

$  15.65 

Ex.  4-6.  Divide. 

_ _ 7,  R  15  68,  R0  72,  R8 

4.  65)470  5.  82)5)576  6.  18)1)354 


Ex.  10-12.  Divide. 

$  12.07.  R0  73,  R44  85.R17 

10.  8) $96.56  11.  57)^205  12.  29)^482 


80,092 

13.  n  =  274  +  3,986  +  75,832 

14.  n  =  70,500  —  2,85  4  67,646 

15.  n  =  37  X  856  31,672 

16.  n  =  15f  —  9f  5± 


17  n  =  3-2-  4-  411  -L  1J_  qj_ 

n.n  J12  V  ^12  T  y  12 

18.  n  -v-  78  =  59  4,602 

19.  1,504  4-  n  =  47  32 

20.  n 


3f 


16|  204 
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*The  procedure  used  for  finding  the  time,  rate,  or  distance  may  be  called  indirect 
measurement. 


Time,  Rate,  and  Distance 


[0] 

1.  What  ways  of  traveling  are  shown  in  the  picture  above? 

Name  some  other  means  of  transportation,  v  boat' car-  plane 

#  train,  bicycle,  motorcycle 

2.  What  means  of  transportation  might  you  be  using  if  you 
were  traveling  at  a  speed  of  60  miles  per  hour ?a55  miles  per  hour?Ab°ot 

.  .plane  *■ 

10  miles  per  minute?  aDo  we  express  each  rate  of  speed  with 
both  a  unit  of  distance  and  a  unit  of  time?  Yes 


‘  3.  A  train  traveled  at  a  rate  of  55  miles  per  hour.  How  far 
did  it  travel  in  2  hours? 


a.  Let  d  represent  the  measure  of  the  distance,  t  represent 
the  measure  of  the  time,  and  r  represent  the  measure  of  the 
rate  of  speed.  The  relationship  of  distance,  time,  and  rate  is 
expressed  by  d  =  r  X  f  This  mathematical  sentence  expresses 


product 

factor 

factor 

d 

r 

X 

t 

d 

55 

X 

2 

d 

_?_ 

a  factors-product  relationship;  d  represents 
the  product,  and  r  and  t  represent  _?_. 

b.  Box  A.  For  this  problem,  both  fac¬ 
tors  are  known:  r  =  _?^  t  =  _??.  Using 
the  values  for  r  and  f,  find  the  number  for  d. 

c.  The  train  traveled  _?1_10miles  in  2 
hours. 
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Overview — Chapter  5 


•  Reteaching.  Sets  and  Rational  Numbers. 

The  set  operations — intersection  and  union — 

are  retaught  in  Chapter  5  preparatory  to  the 
introduction  of  the  symbols  for  these  operations. 

Basic  concepts  of  non-negative  rational  num¬ 
bers  and  techniques  for  renaming  rational  numbers 
in  simplest  form  are  retaught. 

•  Extension.  The  idea  of  intersection  of  two  sets 
is  applied  in  finding  the  set  of  common  multiples 
of  two  numbers  and  the  least  common  multiple  of 
two  or  more  numbers. 

The  following  new  set  notation  is  presented:  A 
r\  B  to  mean  the  intersection  of  sets  A  and  B;  and 
A  B  to  mean  the  union  of  sets  A  and  B. 

Work  in  addition  and  subtraction  is  extended 
to  include  rational  numbers  named  with  fractions 
and  mixed  forms  which  do  not  show  common 
denominators.  To  find  the  least  common  denom¬ 
inator  for  two  or  more  fractions,  pupils  learn  to  use 
the  least  common  multiple  of  the  denominators 
shown  by  the  fractions. 

In  the  sequential  development  of  work  with 
rational  numbers,  understandings  and  skills  are 
extended  gradually  step  by  step,  first  addition  and 
subtraction  of  numbers  less  than  1,  then  numbers 
greater  than  1  expressed  in  mixed  form. 

•  Problem-Solving.  Chapter  5  contains  many 
sets  of  verbal  problems.  They  provide  practice  in 
translating  quantitative  relationships  inherent  in 
a  social  setting  into  a  mathematical  sentence. 


Solution  of  the  sentence  and  interpretation  of  the 
answer  extends  the  pupil’s  understanding  of  the 
many  applications  of  mathematics  in  life  situations. 

In  the  verbal  problems  in  this  chapter,  attention 
is  focused  specifically  upon  the  following  relation¬ 
ships:  time-rate-distance  formulas;  above  and 
below  zero  temperature  readings;  comparisons 
involving  measurements  of  weight,  time,  and 
length. 

•  Geometric  Ideas.  In  this  chapter  provision 
is  made  for  the  review  and  strengthening  of 
geometric  concepts  introduced  earlier  in  the 
program.  These  include  the  following:  properties 
of  circles,  parallelograms,  rectangles,  triangles, 
measurement  of  segments  and  angles,  measurement 
of  area,  and  congruent  segments  and  angles. 

•  Maintenance.  As  the  number  of  new  concepts 
and  skills  increases  in  a  program,  the  greater  is  the 
need  for  practice  exercises  to  maintain  a  high  level 
of  proficiency  in  previously  developed  work. 
Provision  is  made  in  this  chapter  for  practice  on 
the  four  operations  of  whole  numbers.  Exercises 
covering  estimation  in  all  operations,  inequalities, 
and  facts  in  the  tables  of  measurement  are  included. 

•  Enrichment.  For  pupils  who  do  not  need  the 
additional  practice  on  some  of  the  text  pages,  there 
are  listed  in  this  chapter  many  Extra  Activity  sec¬ 
tions  to  be  found  at  the  back  of  the  book. 

•  Testing.  The  battery  of  end-of-chapter  tests 
are  included  on  pages  221-223. 
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Pupil’s  Objectives 

(a)  To  extend  understanding  of  the  concept  of 
unit  of  speed;  and  (b)  to  learn  that  the  time-rate- 
distance  formula  is  an  application  of  the  factors- 
product  relationship. 

Background 

Pupils  have  studied  units  of  measurement  for 
capacity,  distance,  area,  and  so  on.  A  computa¬ 
tional  procedure  was  used  to  find  the  measure  of 


the  area  of  a  rectangular  region  when  the  measures 
of  the  length  and  width  were  given  in  the  same  unit 
of  measurement.  This  method  may  be  called 
making  an  indirect  measurement. 

In  the  study  of  units  of  speed,  such  as  miles 
per  hour,  feet  per  second,  yards  per  minute,  we 
are  using  indirect  measurement.  To  find  a  unit 
of  speed,  we  measure  a  distance  and  an  interval 
of  time.  A  train  traveling  a  distance  of  180  miles 
in  3  hours  is  traveling  at  a  speed  of  60  miles  per 
hour.  To  use  a  different  unit  of  time,  we  can  say 
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that  it  is  traveling  at  a  speed  of  1  mile  per  minute. 
Thus,  whenever  we  express  a  unit  of  speed,  or  a  rate , 
we  name  a  unit  of  distance  and  a  unit  of  time. 

In  the  above  illustration,  if  we  let  d  represent  the 
measure  of  distance,  t  represent  the  measure  of  time, 
and  r  represent  the  measure  of  the  rate,  we  see  that 
r  =  d  -r- 1.  Since  this  sentence  expresses  a  factors- 
product  relationship,  we  may  write  the  other 
sentences:  d  =  r  X  t,  and  t  =  d  -f-  r. 

As  you  work  with  pupils  in  the  solution  of  the 
problems  in  the  text,  make  certain  they  understand 
that  the  measure  of  the  distance  is  a  product,  and 
the  measures  of  time  and  rate  are  factors.  Therefore, 
the  sentences  shown  above  are  applications  in  a 
special  situation  of  the  relationship,  factor  X 
factor  =  product. 

Teacher’s  Preparation 

Obtain  a  stopwatch  and  a  6  ft.  steel  tape  to 
use  in  the  Pre-Book  activity. 

Pre-Book  Lesson 

Measure  the  width  of  the  classroom  and  record 
on  the  chalkboard  a  measurement  which  is  four 
times  the  width;  for  example,  if  the  classroom 
measures  30  ft.,  record  120  ft.  Ask  a  pupil  to  walk 
back  and  forth  across  the  room  twice,  thus  covering 
a  distance  of  120  ft.  Use  a  stopwatch  and  determine 
the  number  of  seconds  it  takes  him  to  walk  120  ft. 

Have  another  pupil  walking  faster  repeat  the 
activity  and  time  him.  On  the  board  make  a 
record  of  the  time  it  took  the  first  pupil  and  the 
second  pupil  to  walk  120  ft.  Discuss  with  pupils 
the  method  for  finding  the  number  of  feet  per 
second — or  the  rate  for  each  pupil.  On  the  board 
show  the  division  to  find  each  rate. 

Ask  pupils  what  unit  of  distance  and  what 
unit  of  time  was  used  in  expressing  the  rate  of 
walking. 

Using  the  Text  Pages 

•  Ex.  3-4.  Using  number-line  pictures  on  the 
board,  represent  the  information  in  the  problems. 
Emphasize  the  way  the  product  is  represented  in 


each  picture  shown  below.  Explain  that  these 
number-line  pictures  merely  represent  the  ideas  in 
the  problems,  and  need  not  be  accurately  drawn. 

55 


- 4 - 

~2x55 

: _ 1 

6 

10  20 

30  40 

50  60  70 

80  90  100  11 

177 

A 

*■ 

177^ 

=£ - 

* 

0  20  40  60  80  100  120  140  160  180  200 


•  Ex.  6.  Have  pupils  generalize  the  factors- 
product  relationship  and  then  show  the  application 
of  this  relationship  to  the  distance-time-rate 
formulas  as  follows: 

When  two  factors  are  known,  we  multiply  to  find 
the  product. 

When  the  rate  and  time  are  known,  we  multiply 
to  find  the  distance. 

product  =  factor  X  factor 

i  l  i 

distance  =  rate  X  time 

When  a  product  and  one  factor  are  known,  we 
divide  to  find  the  other  factor. 

When  the  distance  and  the  rate  (or  time)  are 
known,  we  divide  to  find  the  time  (or  rate). 

factor  =  product  -f-  factor 

■i  ^ 

rate  =  distance  -5-  time 

III 

time  =  distance  -f-  rate 

•  Ex.  7-11.  After  pupils  complete  these  exam¬ 
ples,  discuss  each  one  orally  having  the  mathe¬ 
matical  sentence  and  its  solution  shown  on  the 
board.  Help  pupils  to  generalize  that  it  is  possible 
to  find  the  measure  of  distance,  time,  or  rate  if  we 
know  the  measure  of  any  two. 

Individualizing  Instruction 

•  For  slower  learners ,  read,  discuss,  and  work 
one  problem  at  a  time.  Use  number-line  pictures  to 
represent  the  ideas  in  the  problems  if  necessary. 

®  Direct  more  capable  pupils  to  look  up  and  report 
to  class  some  speed  records  for  events  in  the  Olympic 
games. 
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*Make  certain  pupils  understand  that  the  measure  of  a  distance  is  a  product,  and  the 
measures  of  time  and  rate  are  factors. 


4.  If  a  train  traveled  177  miles  in  3 
hours,  what  was  its  rate  per  hour? 

a.  Box  B.  Do  we  want  to  find  the  num¬ 
ber  for  r,  d,  or  t?  r  Is  the  product  or  a 
factor  unknown?  r  =  d  —  t;  d  =  _?_1,77 

t=  >3 

b.  On  the  board,  complete  the  work  to  find  the  rate.  See  box  b. 

5.  If  a  jet  flies  at  a  rate  of  550  miles  per  hour,  how  long  will 

it  take  it  to  fly  1,650  miles?  Is  the  product  or  a  factor  unknown?  factor 
What  operation  will  be  used?  a  Using  d3  r,  and  t.  use  the 

.  r  °  1,650  550 

relationship  t  =  d  4-  _?_tofind  the  time,  d  =  _?_,  r  =  _?_. 

Find  the  number  for  t.  3 

6.  In  Ex.  3-5,  we  thought  about  numbers  which  represented 

the  measure  of  distance,  d;  of  time,  t;  and  of  rate,  r.  When  you 
are  given  two  of  these  numbers,  explain  how  to  find  the  other 
one  by  using  the  factors-product  relationship.  r  =  d  4-  _?! 
d  =  r  X  -?-  t  =  -i-  r 

[w] 

Let  d  or  t  or  r  represent  the  number  that  is  not  known.  For 
each  of  the  following  write  a  mathematical  sentence  and  find 
the  number  for  d  or  t  or  r. 

7.  Andy  ran  100  yards  in  25  seconds.  What  was  his  rate  in 

.  I-.  -  r  .~.r=100-^25;4yd.persec.; 

yards  per  second?  m  reet  per  second?  12  ft.  per  sec. 

8.  If  a  train  travels  at  the  rate  of  75  miles  per  hour  (m.p.h.) 
for  3  hours,  what  distance  will  it  travel?  d  =  75  x  3;  225  miles 

9.  Jim  and  his  father  drove  a  distance  of  120  miles  in  2 
hours.  What  was  the  rate  in  miles  per  hour?  r  =  120  +  2-  60  mi.  per  hr. 

10.  If  a  bus  travels  at  a  rate  of  65  m.p.h.  on  a  520-mi.  trip, 
how  many  hours  will  the  trip  take?  f  =520  *  65;  8 

11.  On  an  expressway,  Mr.  Gates  drove  his  car  at  the  rate 
of  65  m.p.h.,  and  Mr.  Day  drove  55  m.p.h.  After  4  hours  of 
driving  time,  what  distance  will  each  man  have  driven?  v 

Mr.  Gates:  d  =  65  X  4;  260  mi.; 

Mr.  Day:  d  =  55  X  4;  220  mi. 


iactor 

product 

factor 

r  = 

d  4- 

t 

r  = 

177  4- 

3 

r  = 

p  59; 59  m 

.  per  hr. 
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*  Emphasize  that  intersection  and  union  are  operations  on  sets. 


*  Intersection  and  Union  of  Sets 

Resurvey  and  extension;  notation  [O] 

**  1*  For  Rick’s  poster,  name  the  members  of  set  A;  vset  B.  v 

.  F,  A,  C,  T  A,  C,  T,  0,  R 

2.  I  he  intersection  of  sets  A  and  B  contains  the  members 
common  to  both  A  and  B.  Give  the  intersection  of  A  and  B.  v 

A,  C  T 

3.  The  union  of  sets  A  and  B  contains  all  the  members  that 

are  in  A  or  in  B  or  in  both  A  and  B.  Give  the  union  of  Part'd  a 

4.  For  Carol  s  poster,  name  the  members  of  set  C ;  ^set  D.  v 

.  #  44,55,66,77 

d.  ror  sets  C  and  D ,  which  of  the  following  is  the  intersec¬ 
tion;  the  union? 

,  A  A  r-r-  ,  union  intersection 

{44,  55,  66}  {11,  22,  33,  44,  55,  66,  77}  {44,  55} 

6.  The  symbol  for  intersection  is  r\.  When  we  write  A  n  B, 
we  mean  the  intersection  of  sets  A  and  B  or  {a,  c,  t} .  Name  the 
members  in  C  n  D.  U4,45} 


7.  The  symbol  for  union  is  u.  When  we  write  C  U  D,  we 
mean  the  union  of  sets  C  and  D  or  {11,  22,  33,  44,  55,  66,  77} . 
Name  the  members  in  A  u  B.  !f,a,c,t,o,r} 


J  =  {15,18,21,24} 
K=  {18,20,22,24} 
L  =  {40,44,48,52} 
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List  with  braces.  For  Ex.  8  write,  J  c\  K  =  { 18,  24} . 


|WJ 


8.  J  r\  K  =  t is, 24}  11.  L  r\  J  ={  }  14.  J  \j  L  v 

Q  T  \  ]  TS  T  =  1 15,  1 8,  21 , 24,  40,  44, 48,  52} 

9.  J  \J  K  v  12.  Juf  V  15.  C  n  J  v 

=  in'1  V2?'?V 22/241  =il15A18'2b24,  40,44,48,52}  ={  } 

10.  K  W  L  V  13.  K  n  L  {  }  16.  L  n  D  v 

=  118,20,22,24,40,44,48,52}  =  j44j 


*  ★ 


Y°u  may  tell  pupils  that  the  figures  represented  in  Rick’s  and  Carol’ 
called  Venn  diagrams. 


s  posters  are 
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Pupil’s  Objectives 

(a)  To  review  the  meaning  and  description  of  set; 
(b)  to  extend  understanding  of  the  set  operations, 
intersection  and  union;  and  (c)  to  learn  the 
symbols  for  these  operations. 

Background 

The  intersection  of  two  sets  consists  of  all  members 
that  are  common  to  both  sets.  The  symbol  for 
intersection  is  C\. 

The  union  of  two  sets  is  the  set  of  all  members 
that  are  in  one  set  or  the  other  or  in  both  sets. 
The  symbol  for  union  is  \J .  Two  sets  which  have 
no  members  in  common  are  called  disjoint  sets. 
The  intersection  of  disjoint  sets  is  the  empty  set. 

Pre-Book  Lesson 

•  On  the  board  write  descriptions  of  sets  D,  E, 
and  F  in  words  and  ask  pupils  to  list  the  members 
of  each  set  using  braces. 

D  is  the  set  of  odd  whole  numbers  less  than  12. 
E  is  the  set  of  even  counting  numbers  less  than  10. 
F  is  the  set  of  prime  numbers  between  2  and  15. 
£>={1,3,5,7,9,11}  £={2,4, 6, 8} 

£=  {2,3,5,7,11,13} 

Ask  pupils  to  recall  the  meaning  of  intersection 
of  two  sets  and  to  give  the  intersection  of  sets  D 
and  E;  of  D  and  F;  of  E  and  F.  Remind  pupils 
that  the  intersection  of  two  sets  which  have  no 
members  in  common  is  the  empty  set. 

Tell  pupils  that  there  is  a  short  way  to  write 
the  statement,  “the  intersection  of  sets  D  and  F 
is  the  set  whose  members  are  3,  5,  7,  and  11.” 
Introduce  the  symbol  C\  for  intersection,  and  on 
the  board  write,  D  C\  F  —  {3,5,7,11}. 

Have  pupils  use  the  short  way  to  write  the 
intersection  of  sets  D  and  E\  and  of  sets  E  and  F. 

Ask  pupils  to  recall  the  meaning  of  union  of 
two  sets  and  to  give  the  union  of  sets  D  and  E\ 
of  D  and  F\  of  E  and  F.  Make  certain  that 
pupils  understand  that  a  member  which  occurs  in 
both  sets  is  represented  in  the  union  only  once. 


Give  pupils  the  symbol  W  for  union.  Write  on 
the  board,  D  \J  F  =  {1,2,3,5,7,9,11,13}.  Tell  them 
to  read  it  thus:  “the  union  of  set  D  and  set  F 
is  the  set  whose  members  are  1,2,3,5,7,9,11,  and 
13.”  Have  pupils  use  the  short  way  to  write  the 
union  of  D  and  E;  and  of  F  and  F. 

Using  the  Text  Page 

•  Ex.  1 .  On  the  board  reproduce  the  material 
shown  on  Rick’s  poster  as  follows: 

a.  Show  two  intersecting  circles  and  write  the 
letters  FACTOR  as  illustrated.  Label  the  circles 
Set  A  and  Set  B. 

b.  As  pupils  give  the  members  of  set  A,  shade 
the  circular  region  with  blue  chalk. 

c.  As  pupils  give  the  members  of  set  B,  shade 
the  circular  region  with  yellow  chalk. 

Point  out  that  the  intersection  of  the  two  sets 
is  the  overlapping  part  of  the  two  circular  regions 
now  colored  green.  Tell  pupils  that  these  figures 
are  called  Venn  diagrams. 

Point  out  that  the  union  of  the  two  sets  is  rep¬ 
resented  by  the  interior  of  both  circles.  Elicit  from 
pupils  that  the  members  in  the  intersection  of  the 
two  sets  are  listed  only  once  when  we  find  the  union 
of  two  sets. 

•  After  completing  the  oral  work,  refer  again 
to  the  sets  shown  on  the  board  for  the  Pre-Book 
Lesson.  On  the  board  assist  pupils  to  make  Venn 
diagrams  to  show  the  following: 

D(^E={)  DnF=  {3,5,7,11}  Et^F={  2} 

Note  that  the  intersection  of  sets  D  and  F  is 
the  empty  set,  so  the  circles  do  not  intersect. 

Individualizing  Instruction 

•  Direct  slower  learners  to  copy  on  their  papers 
the  members  of  sets  J  and  K.  Have  them  rinsr 

O 

members  common  to  both  sets  and  list  these  as 
the  intersection  of  the  two  sets.  Tell  them  to  fol¬ 
low  the  same  idea  to  find  the  intersection  of  sets 
L  and  D. 

•  Direct  more  capable  pupils  to  make  Venn  dia¬ 
grams  to  represent:  J  f~\  K  L  C\  D 


Teacher’s  Page  1  84 


Teaching  Page  185 


Pupil's  Objectives 

(a)  To  review  the  idea  of  counting-number  mul¬ 
tiples;  (b)  to  learn  to  find  the  set  of  common 
multiples  of  two  numbers;  and  (c)  to  understand 
the  concept  of  least  common  multiple  for  two  or 
more  numbers. 

Background 

To  name  the  set  of  counting-number  multiples 
of  any  number,  we  multiply  the  number  beginning 
the  set  by  each  counting  number  in  succession  to 
find  each  of  the  other  members  of  the  set. 

The  set  of  common  multiples  of  two  numbers 
may  be  defined  in  terms  of  the  intersection  of  the 
sets  of  multiples.  This  is  illustrated  for  sets  A  and 
B  below  in  which  set  A  is  a  set  of  counting-number 
multiples  of  8,  and  set  B  is  a  set  of  counting-number 
multiples  of  12. 

A  =  {8,16,24,32,40,48,56,64,72,80} 

B  =  {12,24,36,48,60,72,84} 

A  B  —  {24,48,72} 

As  illustrated  above,  two  numbers  have  many 
common  multiples.  However,  there  is  only  one 
least  common  multiple  of  two  numbers.  It  is  the 
least  counting  number  for  which  each  of  the  other 
numbers  is  a  whole-number  factor.  These  state¬ 
ments  are  true  also  for  more  than  two  numbers. 

After  the  L.C.M.  for  two  or  more  numbers  has 
been  determined,  it  is  relatively  easy  to  list  other 
common  multiples.  Each  is  a  multiple  of  the 
L.C.M.  Since  30  is  the  L.C.M.  of  15,  6  and  10, 
we  know  that  60,  90,  and  120  are  also  common 
multiples  of  15,  6,  and  10. 

The  skills  developed  in  finding  the  L.C.M.  for 
two  or  more  numbers  will  be  applied  later  in  this 
chapter  when  the  least  common  denominator  for 
two  or  more  fractions  is  needed. 

Using  the  Text  Page 

•  Ex.  1-2.  Elicit  from  pupils  that  counting  by 
n  s,  as  in  set  A,  is  naming  a  set  of  counting-number 
multiples  of  3.  Point  out  that  the  set  of  all  multiples 

Teacher’s  Page  1  85 


of  3  is  an  infinite  set — there  is  no  last  number  in  the 
set.  The  same  is  true  for  set  B. 

Relate  the  idea  of  factor  and  the  idea  of  multiple. 
Ask  pupils  what  number  is  a  factor  of  each  number 
in  set  A;  set  B. 

•  Ex.  3.  After  pupils  have  listed  the  set  {12,  24, 
36,  48}  as  common  multiples  of  3  and  4,  ask  them  to 
describe  this  set.  Elicit  that  any  multiple  of  12  is  a 
common  multiple  of  3  and  4. 

Ask  whether  96  is  a  common  multiple  of  3  and 
4,  and  why.  [Yes.  Because  96  is  a  multiple  of  12.] 
Ask  whether  100  is  a  common  multiple  of  3  and  4. 
[No.  Because  100  is  not  a  multiple  of  12.] 

•  Ex.  5.  Ask:  “Is  the  product  of  two  numbers 
always  a  common  multiple  of  the  numbers?  [Yes] 
Is  it  always  the  least  common  multiple?  [No] 
Can  the  least  common  multiple  of  two  numbers  be 
less  than  either  number?”  [No] 

•  Before  assigning  Ex.  6-20,  develop  on  the 
board  the  method  for  finding  the  L.C.M.  of  three 
numbers.  Have  pupils  participate  in  working  the 
following: 

The  set  of  some  counting-number  multiples 
of  4  —  {4,  8,  12,  16,  20,  24,  28,  32, 40,  44} 
of  6  =  {6,  12,  18,  24,  30, @- 
of  9  =  {9,  18,  27, (g|- 

The  least  number  that  is  in  all  three  of  the  sets  is 
36,  so  36  is  the  L.C.M. 

Individualizing  Instruction 

•  Have  slower  learners  refer  to  the  M.  and  D. 
chart  on  page  329.  Let  them  indicate  that  every 
intersection  of  a  row  and  a  column  will  show  the 
common  multiple  of  the  number  at  the  top  of  the 
column  and  the  number  at  the  left  of  the  row.  Have 
pupils  tell  which  multiples  located  in  this  way  are 
also  the  least  common  multiples  of  the  two  num¬ 
bers.  For  example,  48  is  a  common  multiple  for 
6  and  8,  but  it  is  not  the  L.C.M. 

•  Direct  more  capable  pupils  to  find  the  L.C.M. 
of  the  three  numbers  in  each  of  Ex.  a-d. 

(a)  5,  6,  15  (b)  7,  6,  21 

(c)  4,15,12  (d)  14,  15,  21 


*  Remind  pupils  that  the  L.C.M.  of  two  numbers  has  both  of  those  numbers  as  factors, 
but  it  is  not  necessarily  the  product  of  those  two  numbers. 


A  =  {3,  6,  9,  12,  15,  18,  21,  24} 

B  =  {4,  8,  12,  16,  20,  24,  28} 

A  n  B  =  { 12,  24} 

Some  common  multiples  of  3  and  4  are  12  and  24. 


Common  Multiples 

Least  common  multiple  [O] 

1.  Read  the  work  in  the  box.  Describe  in  words  set  A;  set  B; 

rfe  i  /->  -  _  .  it  i  Because  1  2  an.d  24  are  in  both  sets 

A  n  25.  A Why  are  12  and  24  called  common  multiples  or  3  and  4?A 


2.  On  the  board,  list  the  counting  numbers  that  are  multiples 

„  „  ,J3,  6  9  12,  15,  18,21,  24.  27,  30,  33,  36,  39,42,45,48| 

of  3  from  3  to  48>,of  4  from  4  to  48 .v 

{4, 8, 12, 16, 20, 24, 28, 32, 36,40,44, 48^ 

3.  List  the  counting  numbers  that  are  common  multiples  of 
3  and  4  to  48.  {12,24,36, 4&| 


The  least  counting  number  that  is  a  multiple  of  two  num¬ 
bers  is  called  the  least  common  multiple  (L.C.M.)  of  the  two 
numbers. 


4.  What  is  the  least  common  multiple  of  3  and  4?  12 

5.  On  the  board,  find  the  least  common  multiple  of  4  and  6. 

a.  Start  by  listing  5  or  6  numbers  that  are  multiples  of 
the  lesser  number,  4,  starting  with  4.  {  4, 8, 12,  16,  20.  24| 

b.  Then  list  numbers  that  are  multiples  of  6  starting 
with  6.  As  each  member  of  the  set  is  listed,  check  to  see 
if  it  is  also  a  member  of  the  set  of  multiples  of  4.  {6,12, 18,24 } 

c.  What  is  the  least  counting  number  that  is  a  com¬ 
mon  multiple  of  4  and  6?  24 

[w] 

*Ex.  6-20.  Find  the  least  common  multiple  for  the  pair  of 

numbers.  Use  the  method  as  in  Ex.  5. 

6.  3  and  5  is  9.  3  and  12  12  12.  5  and  6  30  15.  15  and  25  75  18.  20  and  660 

7.  4  and  10  20  10.  10  and  8  40  13.  9  and  12  36  16.  6  and  10  30  19.  8  and  9  72 

8.  7  and  8  56  11.  15  and  20  60  14.  8  and  32  32  17.  5  and  8  40  20.  3  and  7  21 


Ex.  1 .  Set  A 
Set  B 
A  B 


the  counting-number  multiples  of  3  less  than  25 
the  counting-number  multiples  of  4  less  than  29 
the  multiples  of  12  less  than  25 
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A 


B 


Remind  pupils  that  rational  numbers  are  ideas  just  as  whole  numbers  are. 

*  Rational  Numbers 

Review  of  rational-number  concepts  [O] 

1.  Give  two  fractions  for  the  rational  number  suggested  by 

the  parts  of  diagrams  A-F  that  are  colored.  Explain  your 
thinking.  .-i.i  C-if  D-^  E-!„4  F-li  or| 

2.  Tell  the  number  for  n  used  to  rename  in  each  of  Ex.  a-f. 
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F 


□□□□ 
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a. 4 


d. 


a  a 

X  X 

2 

5  — 

8 

20 

5 

8  — 

1  5 

24 

C. 

164 
24  4- 

ala 

00 

II 

2 

3 

1  8 

—  6n 

X  3 

..  24 

-6n 

X  4 

f. 

5 

25  4- 

n 

42 

n 

X  7 

30 

n 

X  5 

6  — 

30 

n 

3.  Tell  which  pairs  of  fractions  name  the  same  number. 


e. 


4  20 

75  35 

b. 

8  24 

95  27 

P  3  1 

55  1 

2 

5 

d 

9 

•  1  05 

54 

80 

25 

5 

f. 

14  7 

.  y  28 

7 

u 

3  8 

1  9 

32’ 

8 

225  i  i 

»•  1005  25 

n  1 

•  305 

20 

[w] 

Ex. 

4-7 

.  Write  the  next  three  fractions 

for 

each  set. 

7 

•  85 

14 

165 

21 

245 

28 

*rt  /4ir 

- •  -5  -  •  - 

5  2 

95 

4 

1  85 

6 

275 

8 

>TF 

-  •  -5  - 

10 

A  - 

12 
?  54 

3 

*  55 

6 

105 

9 

155 

15.  IS 

>25  >35 

7  5 

*  •  75 

1  0 
145 

1 5 

215 

20 

>28 

-  •  -5  - 

•  - 

30 

?42 

Ex.  8-13.  Write  two  other  fractions  that  name  the  same 

rational  number.  Answers  may  vary. 

8  ~  —  —  Q  JLii  — 10  14  7  21  u  5i2i5io  20 1 A  iq  «  16  24 

°*  1  6  32-48  ^*  1  0  20’  30  J-U.  T8-5--27  AA*  6  12’  18  30  3’  9  13.  f^26-  39 

**Ex.  14-19.  Find  the  greatest  number  by  which  the  numerator 
and  the  denominator  is  divisible.  Then  express  the  rational 
number  with  a  fraction  in  simplest  form. 

14.  M<1S)5l5.  M‘«f  16.  §W  18.  <» ij19. 

Ex.  20-31.  Rename  with  a  fraction  in  simplest  form. 


20  14  J. 

27  9 


12  ± 
9  3 


24  i7  i 

34.  2 


25. 


48  — 
1  00  25 
11 


21.  22.  4  23. 

26.  2^  27.  3|  $  28.  1^ ii  29.  2|  J  30.  10#S?31.  3|  ¥ 
Ex.  32-35.  Copy  and  complete. 

14  =  1  QQ  1  1  _  1  ? 

*  A4  4  DO*  to  ~  iro 

Ex.  36-41.  Find  the  number  for  n. 


32 


24 

34.  3  =  l 


35  2  _ 

,50.  3  — 


4 

•f 


36.  n  12  T2  4  37.  f  +  §  =  n  38.  n  = 


2  12 
a  r  TT 


4-  2 
s 


39.  |  -  a  = 


5  1  5  ~  AS 

8  -  "  f  40.  if  -  *  =  »*41.  »  =  T\  +  T%  +  T%  4 

▲  Reteaching.  Set  13.  +  Extra  Examples.  Set  88. 


Remind  pupils  that  a  fraction  for  a  rational  number  is  in  simplest  form  when  that  frac¬ 
tion  shows  a  numerator  and  a  denominator  which  have  no  common  factor  greater  than  1. 
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Pupil’s  Objectives 

(a)  To  review  the  concepts  of  rational  numbers 
developed  in  Chapter  3;  and  (b)  to  obtain 
reteaching  and  practice  for  those  concepts. 

Background 

The  work  in  a  previous  chapter  was  limited  to  the 
addition  and  subtraction  of  rational  numbers 
named  by  fractions  or  mixed  forms  showing  a 
common  denominator,  as  in: 

n  =  |  +  1  n  =  lf-T76  »  =  3^  +  8  ^ 

n  —  8  ii)  2jq 

The  comprehensive  review  on  page  186  is 
preparatory  to  the  addition  and  subtraction  of 
rational  numbers  named  by  fractions  and  mixed 
forms  which  do  not  show  a  common  denominator. 
The  section,  Using  the  Text  Page,  explains 
specific  concepts  reviewed  in  each  set  of  exercises 
and  gives  page  references  for  them. 

Some  general  ideas  which  you  may  need  to 
review  include  the  following: 

The  numbers  called  rational  numbers  in  this 
chapter  are  only  the  non-negative  rational  numbers. 
They  include  zero  and  numbers  greater  than  zero. 
The  entire  set  of  rational  numbers  includes 
numbers  less  than  zero,  but  they  are  not  considered 
in  grade  5,  except  when  pupils  ask  about  numbers 
in  a  number-line  to  the  left  of  zero. 

Rational  numbers  are  ideas.  Fractions  are 
numerals  used  to  represent  rational  numbers.  In 
Chapter  6,  decimals  are  used  to  express  rational 
numbers,  and  in  grades  6,  7,  and  8  per  cents  are  also 
used  to  name  rational  numbers. 

A  rational  number  is  defined  as  a  number  which 
can  be  expressed  as  a  whole  number  divided  by  a 
counting  number.  The  following  illustrations 
indicate  that  all  whole  numbers  are  rational 
numbers. 

1  5  _  11  n  _  12  -1  _  8.  A  _  o.  7  -  L 

1(5  —  “g-  J  —  “4“  *  —  8  U  —  5  '  ~  1 

In  general,  a  non-negative  rational  number  is 

a 

a  number  that  can  be  expressed  in  the  form  - 


where  a  represents  a  whole  number  and  b  repre¬ 
sents  a  counting  number.  Division  by  zero  is 
impossible,  so  b  cannot  represent  zero. 

Using  the  Text  Page 

You  may  wish  to  extend  the  oral  discussion  to  the 
even-numbered  examples,  then  assign  as  written 
work  only  the  odd-numbered  examples. 

•  Ex.  1 .  This  example  utilizes  visual  repre¬ 
sentation  to  help  pupils  review  the  idea  that  a 
rational  number  may  be  named  by  more  than  one 
fraction. 

•  Ex.  2-3.  The  important  concept  contained  in 
these  examples  was  first  developed  on  page  108. 
To  rename  a  number  named  by  a  fraction,  we 
multiply  both  the  numerator  and  the  denominator 
by  the  same  counting  number  greater  than  1 . 

•  Ex.  4-7.  Review  the  idea  that  for  each  set  only 
some  of  the  names  for  the  rational  number  named 
are  listed.  There  are  an  unlimited  number  of  names 
for  each  rational  number.  Therefore,  we  can  say 
each  set  is  an  infinite  set. 

•  Ex.  8-13.  For  Ex.  10  and  12,  one  of  the  other 
names  may  be  the  simplest  form  for  the  rational 
number.  For  the  other  examples,  the  renaming 
will  involve  the  idea  reviewed  in  Ex.  2-3  above. 

•  Ex.  14-31.  The  concept  of  simplest  form  was 
developed  on  page  110. 

You  may  need  to  review  the  method  for  finding 
the  factors  of  a  number  which  was  developed  on 
page  55. 

•  Ex.  32-35.  These  examples  review  the  tech¬ 
niques  for  renaming  in  mixed  form  and  renaming 
with  a  fraction,  as  developed  on  page  114. 

•  Ex.  36-41.  Addition  and  subtraction  of  ra¬ 
tional  numbers  named  by  fractions  showing  a 
common  denominator  are  reviewed. 

Individualizing  Instruction 

For  slower  learners  you  may  need  to  use  your  kit 
of  fractional  parts  as  you  review  the  concepts  on 
this  page. 
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Pupil’s  Objectives 

(a)  To  relate  the  idea  of  renaming  a  rational 
number  to  the  idea  of  the  identity  element  for  mul¬ 
tiplication;  and  (b)  to  gain  practice  in  renaming 
numbers  by  applying  the  idea  of  the  identity  ele¬ 
ment  for  multiplication. 


When  we  write  - 
4 


3\  X  1  3 

2 ~  y?  we  are  exPress¬ 


ing  the  idea  which  is  represented  in  the  diagram 
above.  When  we  multiply  the  numerator  and  the 
denominator  of  5  by  3  we  are  multiplying  5  by 
1  because  §  is  a  name  for  1 . 


Background 

The  introduction  to  the  idea  of  renaming  of 
rational  numbers  expressed  as  fractions  occurred 
on  pages  103-109.  The  technique  was  abstracted 
from  the  study  of  visual  representations  for  rational 
numbers.  The  Pre-Book  Lesson  for  page  187  sug¬ 
gests  the  use  of  segments  partitioned  into  congruent 
parts  to  indicate  the  names  for  a  rational  number 
which  can  be  found  by  multiplication  of  numerator 
and  denominator  by  the  same  number. 

It  has  not  been  pointed  out  previously  in  the 
text  that  the  identity  element  for  multiplication 
is  involved  in  the  renaming.  However,  pupils  have 
identified  3,  f,  f,  and  so  on,  as  names  for  the 
number  1.  We  sometimes  say  they  are  different 
forms  for  the  multiplicative  identity  (which  is  the 
number  1). 

Pre-Book  Lesson 

J  K 

• - • - • - • - • 

0  1  ’2  3.  4 

44444 


H  _3_  _6_  9  12 

12  12  12  12  12 

•  Show  the  above  diagram  on  the  board  and 
engage  pupils  in  the  following  discussion. 

Think  of  segment  LAI  as  congruent  to  unit  seg¬ 
ment  ./A.  Into  how  many  congruent  segments  is 
JK  partitioned?  1  =  £. 

LM  is  partitioned  into  how  many  congruent 
segments?  1  = 

Is  it  true  that  it  takes  three  times  as  many 
twelfths  as  fourths  to  make  a  unit  segment? 
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Using  the  Text  Page 


•  Ex.  1-3.  If  necessary,  represent  on  the  board 
unit  segments  partitioned  into  fifths  and  thirtieths 
to  remind  pupils  that  six  times  as  many  thirtieths  as 
fifths  make  a  unit  segment,  since  is  one  sixth 
as  great  as  3-. 

•  Ex.  4.  Remind  pupils  that  in  a  model  for  the 
number  f,  there  are  8  parts  in  the  unit,  and  3  parts 
are  considered.  To  represent  the  number  with  a 
model  having  in  the  unit  40  congruent  parts,  or 
5  times  as  many  as  8,  you  would  need  to  consider 
5  times  3,  or  15,  of  these  parts. 

•  Ex.  6.  As  each  example  is  discussed,  have  the 
work  shown  on  the  board,  using  the  form  in  boxes 
A-C.  Slower  learners  may  use  the  same  form  as 
they  write  the  work  for  Ex.  7-16. 

•  Ex.  17-26.  Discuss  these  examples  and  in¬ 
dicate  how  to  show  the  work  on  paper. 


For  Ex.  17, 


5 

8 


2|X  5  10  5  11 

2j X  8  ~  16’  S°  8  <  16' 


Make  certain  pupils  realize  that  it  is  difficult 
to  decide  whether  one  rational  number  is  greater 
than  or  less  than  another  until  they  are  both  ex¬ 
pressed  with  a  common  denominator. 


Individualizing  Instruction 


For  slower  learners ,  provide  experiences  with  cut¬ 
outs  of  circular  regions  to  verify  relationships  in 
the  following: 


5  _ 

(-1 

X  5 

10 

(2  times  as  many  parts  in  the 

6 

W 

X  6 

12 

region,  each  part  only  half  as 
large) 

2 

X  2 

10 

(5  times  as  many  parts  in  the 

3 

W 

X  3 

15 

region,  each  part  only  one 
fifth  as  large) 

*  Adv  ise  pupils  to  express  both  fractions  with  a  common  denominator  before  deciding 
whether  one  fraction  is  greater  than,  less  than,  or  equal  to  the  other. 


Practice  in  Renaming  Numbers 

Identity  element  for  M.  [O] 

1.  Box  A.  To  rename  §  with  a  fraction  showing  the 
denominator  30  think,  The  denominator  5  must  he  multiplied 
by  what  number  to  get  the  denominator  30?  6  Since  the  number 
is  6,  multiply  both  the  numerator  and  the  denominator  of  § 
by  _?!.  We  have  now  multiplied  §  by  |. 

2.  When  we  multiply  both  the  numerator  and  the  de¬ 
nominator  of  §  by  6,  we  are  multiplying  §  by  1.  Is  §  a  name 

fOr  1?  Yes 

3.  What  do  we  mean  when  we  call  the  number  one  the 

,  One  times  a  number  equals  the  number. 

identity  element  for  multiplication  ?A  Do  §  and  §§  name  the 
same  number?  Yes 


4.  Box  B.  To  rename  §  with  a  fraction  showing  the  denomi¬ 
nator  40,  by  what  number  do  we  multiply  both  the  numerator 
and  the  denominator?  5  What  name  did  we  use  for  one?  J- 


5.  Box  C.  A  fraction  in  simplest  form  is  found  for  §§  by 
dividing  the  numerator  and  the  denominator  by  _?i.  Since  j 
is  a  name  for  one,  we  are  really  dividing  f§  by  _?i. 


6.  For  each  of  Ex.  a-h,  tell  the  name  to  use  for  the  number  1, 
and  give  the  number  to  complete  the  mathematical  sentence. 


10 

10 

1  818— 

3  6tl 

1 

5  2 _ 

6  2 

? 

T2 

b. 

25_ 

3*5 

? 

T5 

C. 

9 

i 

d. 

1  5  5  _ 
255 

1  5 

35  — 
7  5 

1  5 

f. 

84_ 

32 

&• 

147__ 

? 

h. 

1  1  oio._ 

1  1 

? 

94 

? 

357 

5 

1  2  01 0 

? 

35 

36 

1  2 

[w] 

Ex.  7-16.  Copy  and  complete. 


7. 


z 

8 


12.  f 

*Ex 


21 

? 

24 

24 

? 

56 


0  9—36  Q 

O.  y  —  ?  y  • 


13. 


3  - 
2 


36 
? 
40 

45 

? 

30 


27  . 
36 


14  40—5 

A^*  48  l 


17-26.  Copy  and  complete  by  writing 
the  blank  to  make  a  true  sentence. 


10. 

15. 


1  6  . 
28  — 

30  . 
42  — 


4 

? 

7 

I5 

7 


=  or  >  or  <  in 


17  5  ><11 

A‘*  8 - 16 

22  S  "><  is 

4  _  r  _  -o/i 


24 


18. 

23. 


1  3 
15 


^  £ 
_  3 


10  5  >=25 

±y.  9  -  45 


16  »  a 

25  “  5 


24. 


25  »  3 
16  -  2 


20.  3% 
25.  f  _ 


?=  _3_ 

-  10 

>=  36 
•  -  42 


11. 


16. 


i 

2  5  _  _? 

50  ~  2 

3 

27  _  ? 

36  4 


21  66  ><  7 

4±.  QQ  _.  _  Q 

26.  5  _?>  f 
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*  Emphasize  the  distinction  between  a  rational  number  which  is  an  idea,  and  a  fraction 
which  is  a  symbol  --  a  way  of  expressing  an  idea. 


Addition  of  Rational  Numbers 

Common  denominators  [O] 

*  1.  Box  A.  The  picture  shows  a  paper  disc.  Parts  of  the  disc 
are  colored.  The  parts  shown  with  color  are  £  of  the  disc  and 
£  of  the  disc.  How  much  in  all  is  colored?  Read  the  mathe¬ 
matical  sentence.  From  the  picture  in  box  A,  can  you  tell  the 
number  for  «?  No 


2.  Box  B  shows  the  same  disc  as  box  A.  What  has  been  done 

1  J-  It-JlasT^een,  Petitioned  intp  eighths. 

to  the  disc?A  Each  of  the  pieces  is  what  part  of  a  whole  disc?  -J- 
May  we  write  £  +  J  =  f  +  i?A*What  is  the  number  for  n  in 
box  A  and  box  B  ?  f 


3.  Use  the  colored  parts  of  the  drawing  in  boxes  C  and  D  to 
explain  how  to  find  the  sum  of  \  and  £.vThe  drawings  suggest 

£+£  =  -?-  +  £.  Think 


of  the  2  as  and  count  the  numbers  of  sixths  that  are  colored,  -g- 


4.  In  boxes  B  and  D,  we  named  the  numbers  to  be  added  with 
fractions  showing  the  same  denominator.  We  say  these  frac¬ 
tions  show  a  common  denominator.  Use  this  method  to  complete 
and  find  the  number  for  n  in  each  sentence  in  boxes  E-H.  see  bo« 
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Teaching  Pages  188  and  189 


Pupil’s  Objectives 

(a)  To  learn  to  identify  a  common  denominator 
for  two  fractions;  and  (b)  to  learn  how  to  add  two 
rational  numbers  named  by  fractions  not  showing 
a  common  denominator. 

Background 

The  new  step  on  pages  188-189  involves  the 
addition  of  two  rational  numbers  when  one  number 
must  be  renamed  so  that  both  will  be  named  by 
fractions  showing  a  common  denominator,  as  in 

(§  must  be  renamed) 

(jp  must  be  renamed) 

Notice  that  in  each  of  Ex.  a  and  Ex.  b  above, 
the  denominator  shown  by  one  of  the  fractions  is  a 
multiple  of  the  denominator  shown  by  the  other 
fraction.  In  Ex.  a,  16  is  a  multiple  of  8.  In  Ex. 
b,  12  is  a  multiple  of  4. 

The  new  step  should  be  relatively  easy  because 
pupils  know  how  to  add  numbers  named  by  frac¬ 
tions  showing  a  common  denominator,  and  they 
know  how  to  rename  a  number  by  multiplying  the 
numerator  and  denominator  of  its  fraction  by  the 
same  number. 

In  the  lower  part  of  page  189,  the  idea  of 
greatest  common  factor  for  two  numbers  is  reviewed. 
The  exercises  provide  experience  in  finding  the 
simplest  form  for  a  number  by  dividing  the 
numerator  and  denominator  by  their  greatest 
common  factor.  This  is  equivalent  to  dividing  by 
1  as  shown  in  dividing  bv  f  in  Ex.  c,  and  ff  in  Ex.  d. 


Pre-Book  Lesson 

•  Use  your  demonstration  kit  of  flannel  fractional- 
part  cutouts.  *  Have  a  pupil  identify  the  disc  par¬ 
titioned  into  fourths  and  the  one  partitioned  into 
eighths. 

*See  1,  page  xix. 


the  following: 

3  ,  5 

a'  "  =  8  +  16 
,  7  1 

b'"  =  U  +  4 


•  Join  on  the  felt  board  J  of  a  disc  and  £  of  a  disc. 
On  the  chalkboard  write  the  sentence  n  =  J  -f  ■§-, 
which  is  suggested  by  the  models.  Ask  pupils  to 
give  you  the  number  for  n. 

If  a  pupil  gives  |  as  the  sum,  ask  him  to  explain 
his  thinking.  Verify  the  sum  by  superimposing  §  on 
i  and  complete  the  work  on  the  board. 

n  —  i  +  i 
=  f +  i 

_  3_ 

—  8 


Repeat  the  above  activity,  joining  §  of  a  disc  and 
1  of  a  disc  on  the  flannel  board,  and  write  n  =  -j- 

1-  Suggest  superimposing  f  on  §  and  guide  pupils 
to  count  the  sixths  or  to  add  as  shown  below. 


•  Next  show  on  the  board  Ex.  a-c  below  and 
have  pupils  imagine  they  are  working  with  cutouts 
on  the  flannel  board. 


a.  n  = 


1  i  JL 

2  m  10 

- § _ L  _I_ 

—  10  t  10 


_ 6_ 

—  10 


b-  n  —  T2  +  1 

- Z _ I _ 2_ 

—  121  12 

_ 9_ 

—  12 


c.  n  =  I  +  iV 

=  1%  +  To 

_ 9 

—  10 


In  Ex.  a  see  if  they  can  visualize  replacing  ^  with 
Yq.  If  so,  write  the  second  step,  and  ask  why  they 
chose  to  replace  \  with  -j^-. 

Continue  in  the  same  way  with  Ex.  b  and  c  until 
pupils  generalize  that  they  thought  of  the  larger 
fractional  part  in  terms  of  the  smaller  part  each 
time  they  showed  fractions  with  like  denominators 
for  the  second  step. 

Now  you  should  have  Ex.  a-c  completed  on 
the  board.  Guide  pupils  to  abstract  from  the 
demonstrations  with  models  some  ideas  for  working 
with  numbers. 

In  Ex.  a  we  renamed  \  as  Why  did  we  use  this 
name  for  \  instead  of  some  of  the  others  we  know? 
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Can  we  say  that  yo  and  yq  are  fractions  which  show 
a  common  denominator? 

In  Ex.  b,  if  we  want  the  fractions  to  show  a 
common  denominator,  why  do  we  rename  ^  and 
not  T2? 

In  Ex.  c,  how  do  you  know  that  we  can  rename 
5  as  10- 

•  Note  that  we  say  that  we  join  fractional  parts  on 
the  flannel  board — we  do  not  add  them.  We  replace 
one  fractional  part  by  other  fractional  parts. 

We  add  the  rational  numbers  by  doing  the  re¬ 
naming  necessary  to  express  both  numbers  with 
fractions  which  show  a  common  denominator. 

Using  the  Text  Pages 

•  While  the  oral  work  on  pages  188-189  will 
reinforce  the  ideas  developed  in  the  Pre-Book 
Lesson,  it  is  most  important  that  you  start  with 
physical  models  which  can  be  manipulated.  If  the 
diagrams  in  boxes  A-H  need  to  be  supplemented, 
you  may  continue  to  use  your  fractional  parts  to 
clarify  them. 

•  Ex.  5.  Help  pupils  to  generalize  that  for  each 
pair  of  denominators  in  boxes  A-H,  2  and  8,  2  and 
6,  4  and  8,  and  so  on,  the  greater  of  the  two  numbers 


is  a  common  multiple  of  the  numbers.  Refer  to  the 
examples  on  the  board  which  were  used  for  the 
Pre-Book  Lesson  and  see  whether  the  same  idea 
holds  true. 

•  Ex.  7-14  (oral).  As  pupils  tell  how  to  rename 
one  number  in  each  pair,  have  them  explain  what 
name  for  1  they  use  in  each  renaming. 

•  Ex.  7-14  (written).  Direct  all  pupils  to  use 
care  in  following  the  pattern  shown  in  box  I.  In 
the  second  number  sentence,  the  new  name  used 
for  one  rational  number  should  appear  directly 
below  the  original  name.  This  will  aid  you  in 
checking  each  pupil’s  work. 


n  —  T5  + 
—  To  + 

_  9 

—  10 


n  = 


7 

8 

14 

s 
—  16 


+  T6 
+  1^ 


Individualizing  Instruction 

•  With  more  capable  pupils ,  discuss  orally  the 
greatest  common  factor  for  two  numbers,  then 
assign  Ex.  3-14  in  the  lower  part  of  the  page. 

•  Check  the  work  of  slower  learners  carefully  to 
make  certain  they  are  following  the  form  shown 
in  box  I.  Tell  them  to  ring  the  two  names  for  the 
rational  numbers  being  renamed. 
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5.  Box  H.^  To  add  J  and  what  number  is  a  common 
denominator  ?A  Is  12  a  common  multiple  of  4  and  12?a  For  each 
addition  on  page  188,  was  the  common  denominator  a  common 
multiple  of  the  denominators  shown  by  the  fractions?  Yes 


6.  Box  I.  For  |  and  TL,  is  a  common  multiple  of  3  and 
15  a  common  denominator?  Yes 

..-..^Because -S-.and  -fS  are  names  for  the  sernie  number. 

a.  Why  is  this  afrue  sentence ?A1  +  X  =  -f§  +  vW 

J  ii  3  1  15  15  1  15 

b  io  -i-  JL  =  jl  Then  2  i  _i_  -  3 

15  '  15  15  A  11C11  3  -f  15  —  15* 

Ex.  7-14.  Tell  how  to  rename  one  number  in  the  pair  so 
that  both  fractions  show  a  common  denominator. 


I 

2  ,  _1_ 

3*15 

n  — 

= 

1 0  i  1 

15  *  15 

10+1 

1  5 

n  = 

1  1 

15 

7.  Thnd  -ji 


8a° 

2 


3 

6  _  16 


_3 

,15 


8 

16  _  13 


5Aand  ys  9.  and  \  5  10.  y5g  and  \  i6 
11.  Hind  x52=il  12.  fVd  jq  13.  f$nd  ^  =i  14.  Hand  ^  =£ 


[w] 

Ex.  7-14.  Copy  and  find  the  sum  as  in  box  I.  Express 
answers  in  simplest  form.  see  examples  above. 


Greatest  Common  Factor 

[O] 

1.  Read  the  factors  of  16;  of  20. 

What  are  the  common  factors  of  16  and 
20?  4  Is  4  the  greatest  common  factor 
of  16  and  20?  Yes 

2.  What  is  the  greatest  common  fac¬ 
tor  of  24  and  30?  6of  20  and  30?  io 


Factors  of 

16  — ►  { 1,  2,  4,  8,  16} 

20  — {1,  2,  4,  5,  10,  20} 

24  —  {1,  2,  3,  4,  6,  8,  12,  24} 

30  — {1,  2,  3,  5,  6,  10,  15,  30} 


[w] 

Ex.  3-14.  Find  the  simplest  form  for  each  of  the  following 
by  dividing  the  numerator  and  the  denominator  by  their  greatest 
common  factor.  Show  the  set  of  factors  of  each  numerator  and 
denominator  as  in  the  box. 


3. 


16 

20 


4. 


16  2 
24  3 


e  16  1 
30  15 


6. 


2  0  _5 
24  6 


7. 


2  0  2. 
30  3 


8. 


24  JL 
30  5 


Q  35  7 

y'  50  To 


10. 


28  2 
42  T 


1  1  52  52 

-LA*  65  65 


IO  54  27  IQ  45 

56  28  75 


14. 


7  2  4 
90  — 
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*  Remind  pupils  that  a  rational  number  has  an  unlimited  number  of  fraction  names. 


1  7 

2  8 


n 


■*— - • - • - • - • - • - - - - - - - - - - - - - - - - - - - - - •— > 

0  2  4  6  810121416 

8888888  88 


Using  a  Number-Line  Picture 


A.  and  S.  of  rational  numbers  [O] 

1.  Betty  used  ^  yd.  of  edging  on  one  shelf  and  §  yd. 
on  another  shelf.  How  much  edging  did  she  use  on  both? 

»  =  i  +  S 

*  a.  What  scale  was  used  in  the  number-line  picture 
above  for  the  addition  of  g  and  g^/fCoes  the  picture 
show  that  J  +  5  may  be  written  |  +  |?  Yes 

b.  Read  the  sum  of  g  and  g  from  the  number-line 
picture  and  from  the  computation  in  box  A. 

c.  Betty  used  -P^yd.  of  edging. 

2.  On  the  board,  draw  a  number-line  picture  to  show 
the  subtraction  gg  — 

a.  Give  a  common  multiple  of  12  and  3; 2  Does  this 
suggest  that  a  scale  of  twelfths  should  be  used?  Yes 

b.  Read  the  answer  from  your  number-line  picture. 

c.  Explain  the  computation  shown  in  box  B  .  Key  idea: 

O  T>  A,'Ar  ShTVTUB  fra?UonS  with  a  com™on  denominator,  subtract  the  numerators. 

o.  r>ox  O.  Wnat  is  the  common  denominator ?i°Exp lain 

the  addition.  KeV  idea:  After  showing  the  fractions  with  a  common  denominator,  add 
the  numerators. 


4.  For  Ex.  a-h,  tell  how  to  rename  one  number  so  that  both 
fractions  show  a  common  denominator. 


a  3  5  2=i2 

“•  43  16  4  16 


e. 


1  1  5  5_10 

125  6  6  12 


147  4  _  1 2 
U‘  53  15  5-15 

f  4  3  J.-JL 

X’  53  1 0  5  10 


c. 


2  i 
33  6  1~6 


9  i  1  _  5 

£>*  T03  2  2  “To 


H  3  7  2  =  2. 

43  12  4  12 

h  Z  1.7  14 

85  16-8=16 


5.  n  =  |  -f 


9  I77 
T6  16 


LWJ 

Ex.  5-12.  hind  the  number  for  n.  Express  answers  in  simplest 
form.  Work  as  in  boxes  A,  B,  and  C. 

6*w  =  i-A^  l.n  =  tSt-H  8.  f 

11 '  71  ~~  T2  ~k  TT  12.  n  =  ^  J  4 

♦  Extra  Examples.  Set  89. 


9‘5  +  §  =  n'i  10.  = 
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Pupil’s  Objectives 

(a)  To  extend  ability  to  add  and  subtract 
rational  numbers  named  by  fractions  which  show 
different  denominators,  one  of  which  is  the  common 
denominator;  and  (b)  to  gain  practice  in  expressing 
answers  in  simplest  form. 

Background 

Regions  were  used  on  pages  188-189  to  suggest 
the  addition  of  rational  numbers.  Number-line 
pictures  are  used  for  the  same  purpose  on  this  page. 

Pre-Book  Lesson 

•  Show  on  the  board  the  sentence  n  =  §  +  f 
and  ask  pupils  to  suggest  ways  to  represent  the 
addition  using  a  number-line  picture.  As  pupils 
suggest  showing  a  number-line  partitioned  into 
thirds  and  then  into  ninths,  represent  a  number¬ 
line  picture  as  illustrated  below. 


2_  4 

3  9 

• - • - • 

n 

< — •  •  •  •  . . — ► 

0  i  2  I  4  5 

3  3  3  3  3  3 


01  2  3  4.5  67  8  9  10  H  J2  13  H  .15 
9999999999999999 

Show  the  segments,  §  and  f,  above  the  number¬ 
line  and  ask  which  scale  is  used  to  read  the  sum. 
Point  out  that  §  may  be  thought  of  as  f,  and  the 
sum  of  §  and  f  is  or  lzp 

After  the  number-line  picture  has  been  devel¬ 
oped  and  discussed,  have  a  pupil  show  the  work 
for  the  addition  of  §  and  §,  and  compare  each 
step  to  the  visual  representation  in  the  number¬ 
line  picture. 

»  =  t  +  f 

_  6.  _i_  4 

~9  T9 

=  ¥,  or  1* 

•  Next  use  the  same  number-line  picture  scale 
in  thirds  and  ninths  to  help  pupils  visualize  the 
subtraction  for,  n  =  §  —  §.  Then  have  a  pupil 
show  the  computation. 


Using  the  Text  Page 


•  Ex.  1.  Have  the  example  read,  then  ask  how 
we  know  that  the  segment  with  end  points  §  and  f 
represents  Relate  the  situation  described  in  this 
problem  to  the  demonstration  in  the  Pre-Book 
Lesson. 

•  Ex.  4.  Have  pupils  explain  what  name 
for  one  is  used  in  each  renaming.  In  Ex.  4a, 


3 

4 


X  3 
X  4 


12 

16' 


The  name  we  use  for  1  is  %. 


Individualizing  Instruction 

•  For  all  pupils  assign  Extra  Examples,  Set  89, 
as  needed. 

•  For  slower  learners  you  may  need  to  display 
charts  like  those  shown  below.  Some  teachers  have 
all  pupils  prepare  charts  like  these  to  keep  in  their 
notebooks. 
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Pupil's  Objectives 

(a)  To  apply  the  ability  to  subtract  rational 
numbers  in  social  situations  which  require  making 
comparisons;  (b)  to  work  with  inequalities  in¬ 
volving  rational  numbers;  and  (c)  to  gain  prac¬ 
tice  in  adding  and  subtracting  rational  numbers. 

Background 

Pupils  need  to  recall  frequently  that  rational 
numbers  are  essential  in  measurement  situations. 
In  the  comparison  situations  described  in  Ex.  1-4, 
rational  numbers  are  used  to  express  measurements 
of  weight,  length,  capacity,  and  time. 

The  exercise  in  the  lower  part  of  the  page  pro¬ 
vides  practice  in  addition  and  subtraction  of  ra¬ 
tional  numbers  such  that  the  denominator  shown 
by  one  fraction  is  a  common  denominator.  This 
step  should  be  well  understood  preparatory  to  work 
on  page  192  which  requires  renaming  both  rational 
numbers  being  added  in  order  to  show  a  common 
denominator. 

Using  the  Text  Page 

•  Ex.  1.  If  you  have  a  kitchen  scale  available, 
have  pupils  find  objects  with  these  approximate 
weights: 

2  lb.  f-  lb.  y$  lb.  lb.  §  lb.  •§■  lb. 
Record  the  name  of  the  object  and  its  weight 


on  the  board.  Then  formulate  and  work  problems 
such  as  these: 

“Which  weighs  more,  and  how  much  more — the 
chalk  box  or  the  eraser?  the  notebook  or  the  arith¬ 
metic  book?” 

•  Ex  2.  Use  a  foot  ruler  and  find  to  the  nearest 
j2  of  a  foot  the  width  of  small  objects  in  the  class¬ 
room.  Record  on  the  board  the  name  of  the  object 
and  the  measurement.  Formulate  and  work  other 
problems  similar  to  Ex.  2. 

•  Ex.  1-16  (in  lower  part  of  page).  Discuss  these 
examples  orally  before  assigning  them  for  inde¬ 
pendent  work.  For  each  example  have  pupils  tell 
whether  n  represents  a  sum  or  an  unknown  addend. 
Ex.  3,  5,  8,  10,  13,  and  14  may  cause  difficulty 
since  the  operation  indicated  in  the  sentence  is  not 
the  operation  to  use  to  find  the  number  for  n.  These 
sentences  are  not  in  the  form  sum  —  known  addend  = 
unknown  addend. 

Individualizing  Instruction 

•  Direct  more  capable  pupils  to  omit  steps  which 
they  can  do  mentally  as  they  work  Ex.  1-16  in  the 
lower  part  of  the  page. 

•  For  more  capable  pupils ,  assign  Extra  Activity, 
Set  155,  as  needed. 

•  Direct  all  pupils  to  make  the  false  inequalities 
in  Ex.  5-12  true  inequalities. 

•  For  all  pupils ,  assign  Extra  Examples,  Set  90, 
as  needed. 
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*  Emphasize  the  necessity  for  expressing  rational  numbers  to  be  added  or  subtracted  with 
fractions  which  show  a  common  denominator. 


Comparisons  Using  Rational  Numbers 


[°] 

1.  Which  is  heavier  and  how  much  heavier — a  grapefruit 
weighing  lb.  or  one  weighing  §  lb.? 

a.  What  operation  are  you  going  to  use  to  find  the  answer?" 

b.  If  we  rename  to  show  a  common  denominator,  then  we 
can  tell  which  number  is  greater.  The  greater  number  is  the 
sum.  What  is  the  sum  2  the  known  addend?^ 

c.  If  we  think,  |  then  we  know  |  ;>  so  we  can 

write  m  =  |  —  ti  n  =  n  =  T% 


2.  Which  shelf  is  wider  and  how  much  wider — a  shelf  §  ft. 
wide  or  a  shelf  ft.  wide?  n=n~i2;  12 ft-  wider 

3.  Which  pail  holds  more  and  how  much  more — one  holding 
|  gal.  or  one  holding  |  gal.?  n=f-f;i-gai.  more 

4.  Which  home  movie  lasts  longer  and  how  much  longer — 
one  lasting  §  of  an  hour  or  one  lasting  §  of  an  hour?  n=§-§;  |  hr.  longer 


Ex.  5-12.  Write  T  (true)  or  F  (false). 


[w] 


£  70  _  7  T 

5  ^  20  F  80  ~  8  1 

Q  §•  =  J2i  T  10  5  ^  2  9.  p 

4  24  1  -LU*  12  60  ' 


7  —  ——  F 

**  3  ^  30  r 

11  1  \  49  T 

LLm  2  TOO  ' 


8. 


2  5  _ 
50  ~ 


lT 


12. 


7 

TO 


\  2  0 
^  30 


Practice  in  Adding  and  Subtracting 


[W] 


*  Ex.  1-16.  Find  the  number  for  n.  Express  answers  in  simplest 
form.  Work  as  in  the  boxes  on  page  190. 


1. 

n  = 

5  i  7  .  i 

8  l  16  1  16 

5. 

5 

12 

+  "  =  § 

1 

4 

9. 

n  — 

2 

3 

+ 

7 

12 

4 

13. 

15 

1  6 

2. 

n  = 

7  3  ± 

8  4  8 

6. 

n  - 

_  9  _  1 

~  16  2 

_L 

16 

10. 

3 

4 

« 

= 

5  _L 
8  8 

14. 

n  +  \ 

3. 

n  -f 

3_7  1 

5  10  To 

7. 

n  ■- 

_  3  i  9 
“  4  i6 

11. 

n  = 

7 

8 

+ 

1  1 
16 

15. 

i  +  : 

4. 

n  = 

iiJ.  5  ,2 
12*^  6  4 

8. 

n  - 

5_3 
12  4 

■1 

12. 

n  = 

1 

2 

— 

3 

T6 

5 

16 

16. 

i  +  -< 

2  —  1  1  -r 


T2 


♦  Extra  Examples.  Set  90. 


Extra  Activity.  Set  155. 
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*  Emphasize  that  the  product  of  two  numbers  is  always  a  common  multiple  of  the  two  numbers. 


Renaming  Two  Addends 


Finding  a  common  denominator  [O] 

1.  Box  A.  Express  with  two  fractions  the  part 

1  3 

a.  of  the  diagram  shown  in  pink.  J  or 

b.  of  the  diagram  shown  in  gray.  Jor 

2.  Express  with  one  fraction  the  part  of  the  diagram 
shown  in  color.  £ 

3.  Could  you  find  the  sum  of  ^  and  ^  if  the  numbers 
were  named  with  fractions  showing  a  common  denomi¬ 
nator?  Yes 


a.  Does  the  diagram  in  box  A  suggest  names  for 

i  i  i  1*1  i  •  Both  the  4*  and  4*  are  also 

±  and  A  which  we  can  use  ?A  Explain. 

°  r  partitioned  into  twelfths. 

b.  Is  the  common  denominator  the  product  of  4 
and  3?  Yes 

c.  Explain  and  tell  how  to  complete  the  computation 

,  .  ,  y>  Key  idea:  Af  ter  renaming  fractions  with  a  common 

shown  in  box  B.  denominator,  add  the  numerators 


2  I 

3  5 


__  n 

A-2_4_6_A101214 
15  15  15  15  15  15  15  15 


— ■  and—  sum  what  two  rational  numbers  is  suggested  by 

the  number-line  picture?  Since  the  denominators  are  3  and  5, 
why  do  you  think  a  scale  of  fifteenths  was  used?  11  is  the  product  of  3 


and  5 


V 


and  .therefore  a  common  (Jenominator.  „ 

io  u.  Explain  why  J  +  |  may  be! written  as  ft  + 

jg  is  another  name  for-^;  is  anomer  name  for  —  .  1  o  1 - 

b.  From  the  number-line  picture,  read  the  sum  of  f§  and 


3 

15* 


T^-ifThen  what  is  the  sum  of  §  and  f  ?  j§ 

c.  Explain  and  then  tell  how  to  complete  the  computation 

for  adding  §  and  f  shown  in  box  C  ,  See  box.  Key  idea:  Rename  both  frac¬ 


tions  showing  a  common  denominator,  and  then  add  the  numerators. 


[W] 

Ex.  5-10.  Find  the  number  for  n.  Work  as  in  box  C. 


5.  ti  —  -f  if- 

ft  n  _  3  I  1_  14 
°*  n  ~  5  ^  TT 


6-  «  =  1  +  i  in  1.  n  =  i  +  J 

9-  n  =  ft  +  i  it  10.  n  =  ft  +  i  u 
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Pupil’s  Objectives 

(a)  To  learn  how  to  add  two  rational  numbers 
named  by  fractions  in  which  neither  denominator 
shown  is  the  common  denominator;  and  (b)  to 
gain  practice  in  renaming  two  rational  numbers  so 
they  show  a  common  denominator. 

Background 

For  the  fractions  f  and  one  shows  a  denom¬ 
inator  that  is  a  multiple  of  the  denominator  of  the 
other  fraction.  This  indicates  that  the  numbers  § 
and  may  be  added  or  subtracted  by  renaming 
only  one  number — f . 

To  add  or  subtract  the  numbers  named  by  §  and 
f,  we  first  find  a  common  multiple  of  the  denom¬ 
inators  8  and  5,  and  use  this  common  multiple  as 
the  common  denominator  for  the  fractions  to  be 
used  in  the  addition.  For  f  we  use  the  fraction  . 
Then  we  proceed  to  add.  The  result  is  fjy,  or  \£o- 

Models  of  regions  and  number-line  pictures 
are  used  to  suggest  the  addition  of  rational  numbers. 

Pre-Book  Lesson 

•  From  your  demonstration  kit  of  fractional-part 
cutouts,  have  a  pupil  identify  the  disc  partitioned 
into  halves  and  the  one  partitioned  into  fifths. 

Join  on  the  felt  board  ^  of  a  disc  and  i  of  a  disc  as 
shown  on  the  illustration  which  follows.  On  the 
chalkboard  write  the  sentence,  n  =  \  T  3-.  Ask 
pupils  if  either  denominator  shown  is  a  common 
denominator  for  the  fractions.  Then  ask  for  a 
common  multiple  of  2  and  5.  Ask  if  it  can  be  the 
common  denominator  for  adding  \  and 

Ask  a  pupil  to  identify  the  disc  partitioned  into 
the  number  of  congruent  parts  suggested  by  10,  a 
common  multiple  of  2  and  5.  Have  a  pupil 
superimpose  ^  on  \  and  on  |  as  illustrated. 
Then  count  to  see  that  y^  of  a  disc  is  shown  by 
joining  \  of  a  disc  and  ■§;  of  a  disc. 

Complete  on  the  board  n  —  \  +  j 

the  computation  shown  at  =  i5o  +  jo 

the  right.  =  y?o 


•  Show  on  the  board  the  sentence,  n  =  §  + 
Ask  for  a  common  multiple  of  3  and  2,  and  then 
ask  if  6  can  be  a  common  denominator  for  adding 
§  and  j.  Complete  Ex.  A  as  given  below.* 

Ask  a  pupil  to  explain  Ex.  A,  imagining  that  he 
is  working  with  fractional  parts. 

Continue  the  same  procedure  for  n  =  f  -}-  3-. 

A  n  =  §  i  B  «=  I 

■  —  4  1  3.  _  1 5  1  4 

~  6  +  6  —  20  T  20 

-7  nr  1  i  —19 

6j°rl6  —  20 

Using  the  Text  Page 

•  Ex.  1-3.  Have  one  of  your  more  capable 
pupils  use  fractional-part  cutouts  and  demonstrate 
on  the  felt  board  the  joining  of  y  of  a  disc  and  y  of  a 
disc.  Emphasize  that  replacing  \  by  y3^  and 
replacing  y  by  yg-  verifies  the  renaming  shown  in 
box  B  in  the  text. 

•  Ex.  4.  Ask  why  the  segment  with  end  points 
~TS  and  tit  may  be  used  as  a  model  for  the  rational 
number  §.  Also  why  the  segment  with  end  points 

and  xt  may  be  used  as  a  model  for  the  rational 
number  •§;. 

•  Ex.  9.  Ask  for  a  common  multiple  of  10  and  4. 
If  pupils  give  40,  ask  whether  20  is  also  a  common 
multiple  of  10  and  4,  and  why. 

Individualizing  Instruction 

•  Provide  assistance  for  slower  learners  as  they 
work  Ex.  5-10. 

•  For  more  capable  pupils,  assign  the  following  to  be 
worked  independently. 

Ill  ill  _3_  1  1 

816  912  10  t  8 

ill  _3_  1  1.  _7_  1  2 

7T2  10  +  8  12  +  5- 
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Pupil’s  Objectives 

(a)  To  gain  the  concept  of  least  common  denominator ; 
(b)  to  learn  to  find  the  least  common  denominator; 
and  (c)  to  use  it  when  adding  two  rational  numbers 
expressed  by  fractions. 

Background 

On  page  185  pupils  learned  that  the  set  of 
common  multiples  of  two  numbers  is  an  infinite 
set,  but  that  there  is  only  one  least  common 
multiple  of  two  numbers.  In  the  Pre-Book  Lesson 
and  on  page  193,  the  idea  is  developed  that  the 
least  common  denominator  is  the  least  common 
multiple  of  the  denominators  of  the  fractions 
naming  two  rational  numbers. 


Pre-Book  Lesson 

•  Have  pupils  show  on  the  board  the  first  six 

counting-number  multiples  of:  4;  6;  10;  15. 

Have  pupils  name  the  A=  {4,8,12,16,20,24} 
sets  of  multiples  as  B  =  {6,12,18,24,30,36} 
shown  at  the  right.  C  =  {10,20,30,40,50,60} 

D  =  {15,30,45,60,75,90} 

Ask  pupils  to  name  the  least  common  multiple 
(L.C.M.)  of  4  and  6;  4  and  10;  6  and  10;  6  and  15. 

•  Show  on  the  board  the  examples  in  column  E 
below  and  have  pupils  tell  what  numbers  could  be 
common  denominators.  Elicit  that  12  and  24  are 
common  multiples  of  4  and  6,  so  they  could  be 
common  denominators.  Ask  whether  the  least  com¬ 
mon  multiple  of  4  and  6  could  be  the  least  common 
denominator  for  each  example  in  the  column. 

Next  show  on  the  board  the  examples  in  columns 
F-H  and  repeat  the  questioning  as  for  column  E. 


E  F 

”  =  4  +  iw—  i  +  to 

"  =  *  +  f  »  =  t\+  f 
«  =  f  +  t  »=  i  +  To 
»  =  *  +  *  «  =  &+  i 


G  H 

n  =  jo'  "T”  ^  n  z=  -j-  ■yj 
«=  i  +  To  «  =  *  +  * 
»  =  ro+  i  "  =  fb  +  X5 

"=  t  +  To  «  =  H  +  TG 


Using  the  Text  Page 

•  Ex.  1.  Have  pupils  tell  how  each  name  was 
obtained. 

Remind  pupils  that  §  and  f  have  many  names 
other  than  those  shown  in  box  A.  Elicit  that  when 
f  is  renamed  and  f  is  renamed  y§,  the  common 
denominator  12  is  shown. 

When  f  is  renamed  ^ ,  and  §-  is  renamed 
the  common  denominator  24  is  shown.  However, 
since  12  is  the  least  common  multiple  of  4  and  6, 
it  is  the  least  common  denominator  or  the  L.C.D.  of 
f  and  f. 

•  Ex.  4.  To  find  the  L.C.M.  for  each  pair  of 
numbers,  use  the  form  illustrated  in  the  Pre-Book 
Lesson  (sets  A-D).  Leave  the  work  on  the  board 
and  use  it  as  pupils  answer  Ex.  5. 

•  Ex.  5.  Guide  pupils  to  think  thus  for  Ex.  5a: 
Since  20  is  the  L.C.M.  of  4  and  5,  20  is  the  L.C.D. 
of  §  and  §•.  20  is  the  L.C.D.  for  any  two  fractions 
showing  denominators  4  and  5. 

•  Ex.  6-8.  Show  the  work  for  each  of  these  ex¬ 
amples  on  the  board,  using  the  form  in  box  C. 
Ask  pupils  to  explain  the  renaming  for  each 
example. 

Show  also  the  addition  of  Ex.  6-8  on  the  board. 
In  finding  the  sums  for  Ex.  9-14,  direct  pupils  to  use 
the  form  shown  in  box  B. 


Individualizing  Instruction 


•  Provide  assistance  for  slower  learners  as  a  group. 
Have  them  show  the  work  for  Ex.  9-14  on  their 
papers,  but  guide  them  step  by  step  by  working  at 
the  board. 

•  For  all  pupils,  insist  upon  systematic,  uncrowded 
work.  In  the  second  mathematical  sentence,  the 
fractions  showing  a  common  denominator  should  be 
written  below  the  original  fractions.  Pupils  should 
not  ring  the  fractions  as  shown, 
but  you  may  wish  to  use  the  idea 
on  the  board.  It  indicates  the  two 
names  for  each  number. 


n  = 

n\ 

4 

+ 

q 

5 

= 

1  5 

lijS 

+ 

1  2 
(2  0, 

—  2  0)  orT2o 
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Emphasize  that  using  the  L.C.D.  for  the  fractions  results  in  easier  computation, 
L.C.D.  is  not  used,  the  answer  must  always  be  renamed  in  simplest  form. 

The  Least  Common  Denominator 


and  if  th< 


Using  the  least  common  multiple  [O] 

1.  Box  A.  What  names  are  shown  for 

|?  for  |?  See  box  A. 

a.  For  |  and  §,  a  common  denomina¬ 
tor  could  be  12  or  _?2_4  Could  36,  or 
other  greater  multiples  of  12,  be  a  com- 

i  .  r  o  i  cdeivri  Since  12  is  a  multiple  of  4  and  6,  any  multiple  of  12 

mon  denominator  ot  f  and  §?AWhy?  would  also  be  a  multiple  of  4  and  6. 

b.  Could  a  common  denominator  of  §  and  |  be  less  than  12?  n0 

For  f  and  4,  12  is  the  least  common  denominator.  (L.C.D.) 

12 

c.  What  is  the  least  common  multiple  of  4  and  6?aIs  this 
least  common  multiple  (L.C.M.)  of  4  and  6  the  least  common 
denominator  of  f  and  § ?  Yes 


2.  Box  B.  Tell  how  to  complete  the  addition.  See  box  B. 

Key  idea:  Rename  fractions  showing  a  L.C.D.,  and  then  add  the  numerators. 

*  3.  Find  the  sum  of  f  and  j,  using  24  as  a  common  de- 
nominator.vls  it  easier  to  use  the  least  common  denomi- 


nator?  Yes 

_  18 
24 

+22  / 

'  24  / 

38 
~  24’ 

,  14  .7 

°r  1^,  or  ln 

=  18  +  20  / 

4.  On  the  bo; 

i^hihnd^the 

L.C 

.M.  of  each  pair 

of  1 

bers. 

a. 

4  and  5  20 

b. 

6  and  15 

30 

c.  12  and  8  24 

d. 

e. 

16  and  4  16 

f. 

5  and  6 

30 

g.  6  and  9  is 

h. 

5.  Give  the  I 

,.C. 

D.  of  each  pair  of  numbers. 

a. 

f  and  |  20 

b. 

§andT5 

30 

c.  t72  and  |  24 

d. 

e. 

and  i  i6 

f. 

fand  | 

30 

g.  §  and  J  is 

h. 

[W] 

t7o  and  |  20 


Ex.  6-14.  For  each  pair,  write  fractions  that  c 
show  the  least  common  denominator.  The  work  for 
Ex.  6  is  shown  in  box  C. 

6.  |  and  §  is  andi§  9.  T%  and  i^and^  12.  §  and  ^  £ 

7.  |  and  iSand  al  10.  |  and  and-jf-  13.  f  and  ^  and 

8.  -§  and  | and^  11.  §  and  ygi!  and-^|  14.  y^  and  |  3oand lo 

Ex.  6-14.  Find  the  sum.  6-  1 4 


For  4  and  5, 
the  L.C.M.  is  20. 

For  f  and  f, 
the  L.C.D.  is  20. 


_2 

20 

5 


17 

40 


12  — 
’  24 


5X3 

5X4 

4X3 

4X5 


15 

20 

12 

20 


*  This  exercise  provides  an  interesting  application  of  the  distance-time-rate  formula. 


How  Well  Can  You  Follow  Directions? 


[w] 


Make  and  record  an  estimate  first.  Use  your  estimate  to  help 
you  decide  whether  your  answer  is  reasonable. 


1.  Multiply  $7.98  by  6.  m.'ss  8  48 


6.  Divide  $26.82  by  9.  *2.98 


2.  Subtract  198  from  807.  6E0s9‘-800"200  =  60- 

Est.  360  6  —  60 

3.  Divide  354  by  6. 59 


30 .  Est. 300X70  =  21,000 

7.  Multiply  308  by  69.  21,252 


_  .  „  „  Est. 40-7  =  33 

8.  Subtract  6J  from  40^.  3s± 

4.  Add  $32.86  and  $1.98.  $34.84 

5.  Subtract  $9.87  from  $44.76.  $34  89  10.  Divide  2,450  by  50 


9.  Add9T^and31%.Est  l0+4=i134| 


2500  =  50=50 
49 


Problems  for  Keen  Thinkers 


Enrichment  [W] 


Two  cities,  X  and  F,  are  360  miles  apart.  At  2  P.M.,  train  A 
leaves  for  city  F.  At  the  same  time  train  B  leaves  for  city  X. 
Train  A  travels  at  the  rate  of  60  miles  per  hour  and  train  B 
travels  at  the  rate  of  72  miles  per  hour. 

1.  By  4  p.m.  how  many  miles  has  each  train  traveled?  b-  uS 

2.  How  many  miles  is  train  A  from  city  F  at  4  p.m.?  240 

3.  How  many  miles  is  train  B  from  city  X  at  4  p.m.?  21 6 

4.  How  many  miles  apart  are  the  trains  at  4  p.m.?  96 

5.  How  many  miles  apart  are  the  trains  at  5  p.m.?  36 

6.  At  what  time  will  train  A  arrive  in  city  F?  8  p.m. 

7 .  How  many  minutes  before  train  A  arrives  in  city  F  will 
train  B  arrive  in  city  X?  60 
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Pupil’s  Objectives 

(a)  To  obtain  practice  in  making  estimates 
and  in  using  them  to  judge  the  reasonableness  of 
answers;  (b)  to  maintain  skills  in  the  operations 
with  whole  numbers;  and  (c)  to  increase  ability  to 
apply  the  time-rate-distance  formulas. 

Background 

The  section,  How  Well  Can  You  Follow  Directions ?, 
is  the  third  of  this  type  included  in  the  text.  Others 
occurred  on  pages  128  and  160.  Pupils  are  directed 
to  make  and  record  an  estimate,  then  use  the 
estimate  to  help  them  decide  whether  their  answer 
is  reasonable.  It  is  highly  desirable  to  inculcate  the 
habit  of  using  rounded  numbers  and  estimation  as  a 
means  of  determining  gross  errors  in  computation. 

To  show  the  computation  for  each  example, 
pupils  must  select  an  appropriate  algorithm. 
Slower  learners  sometimes  make  errors  in  using  the 
algorithm  for  subtraction,  trying  to  subtract  a 
greater  number  from  a  lesser  number. 

The  section  Problems  for  Keen  Thinkers ,  requires 
careful  reading  and  correct  interpretation  of  a 
drawing  representing  the  relationships  in  the 
situation.  It  provides  an  interesting  application  of 
the  formula,  d.  =  r  X  t. 

Using  the  Text  Page 

•  You  may  wish  to  experiment  with  different 
ways  of  using  these  recurrent  sections.  It  is  difficult 
to  guide  pupils’  thinking  as  they  estimate  unless  you 
have  them  “think  aloud.”  Accordingly,  some 
teachers  group  pupils  and  work  orally  with  a  small 
group  while  others  do  written  work. 

Another  effective  procedure  is  to  direct  all  pupils 
to  record  an  estimate  for  each  example,  showing  the 
mathematical  sentence  with  rounded  numbers. 
Then  discuss  the  estimates  orally  before  directing 
pupils  to  find  answers.  The  following  sentences  are 
illustrative  for  Ex.  1-5  in  the  text: 


1.  6  X  8  =  48  The  estimate  is  $48.00. 

2.  800  -  200  =  600 

3.  360  -h  6  =  60 

4.  33  -j-  2  =  35  The  estimate  is  $35.00. 

5.  45  —  10  =  35  The  estimate  is  $35.00. 

The  estimates  may  be  left  on  the  board  and  used 
by  pupils  to  decide  whether  answers  they  obtained 
are  reasonable.  Additional  oral  work  may  be 
provided  by  having  pupils  tell  how  much  the 
answer  for  each  example  differs  from  the  estimate. 

•  Problems for  Keen  Thinkers.  Although  this  section 
is  designated  as  enrichment,  it  may  be  presented  for 
all  pupils  since  it  applies  the  time-rate-distance 
formulas  developed  on  pages  182-183.  After  more 
capable  pupils  have  completed  the  problems  with¬ 
out  assistance,  engage  all  pupils  in  a  discussion. 
Reproduce  a  number-line  picture  on  the  board  as 
shown  below  and  use  it  as  pupils  explain  each 
problem. 

Train  A  120  mi. 

2  hr.  at  60  m.p.h. 

0  100  200  300  360 

— lii|illi  |  l  1  il  i  |  i — tii| — 

360  300  200  100  0 

144  mi.  Train  B 

96  apartat4P.M.yphr  a,7?mpV 

Ex.  1-4.  On  the  drawing,  show  a  segment  to 
represent  the  120  miles  train  A  has  traveled  going  in 
the  direction  of  city  Y,  and  another  segment  to 
represent  the  144  miles  train  B  has  traveled  going 
toward  city  X. 

Ex.  5.  As  suggested  above,  show  segments  to 
represent  the  180  miles  train  A  has  traveled  in  one 
direction,  and  the  216  miles  train  B  has  traveled  in 
the  opposite  direction. 

Ex.  6-7.  Help  pupils  to  generalize  that  the  time 
required  to  travel  a  given  distance  will  vary 
according  to  the  rate;  also  the  total  distance 
traveled  depends  upon  the  rate  and  the  time. 
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Pupil’s  Objectives 

(a)  To  learn  to  use  a  vertical  algorithm  in  the 
addition  and  subtraction  of  rational  numbers;  and 
(b)  to  increase  skill  in  finding  and  using  the  least 
common  denominator. 

Background 

The  mathematical  sentence  provides  a  meaning¬ 
ful  form  for  adding  and  subtracting  rational 
numbers  less  than  1.  However,  when  the  work  is 
extended  to  mixed  forms,  the  vertical  algorithm  is 
the  preferred  form.  The  practice  on  pages  195  and 
197  is  preparatory  for  work  with  mixed  forms. 

Pupils  had  practice  in  using  the  vertical  form  in 
Chapter  3  when  they  worked  with  rational  numbers 
named  by  fractions  showing  a  common  denomi¬ 
nator. 


Indicate  that  the  steps  we 
“think,”  shown  beside  Ex. 
A,  are  the  same  for  both 
ways  of  making  the  record. 

Using  the  Text  Page 

•  Ex.  1-3.  After  studying  the  vertical  algorithm 
for  the  examples  in  boxes  A  and  B,  have  each  ex¬ 
ample  worked  on  the  board  using  the  mathematical 
sentence  form. 

•  Ex.  4(a-c).  You  may  wish  to  have  pupils  try 
these  examples  on  their  papers  and  observe  them 
as  they  work.  Pupils  who  have  no  difficulty  may 
be  directed  to  continue  with  Ex.  5-20.  For  pupils 
who  still  need  help,  have  Ex.  4(a-c)  worked  on  the 
board  and  explained. 


B  Add 

_9 _ 36 

10  —  40 

5.  _  25 

8~40 

6.1.  _  -I  21 

40  —  *40 


Pre-Book  Lesson 


Have  Ex.  a  below  worked  on  the  board  and  ex¬ 
plained.  Provide  guidance  for  the  explanation  by 
having  pupils  complete  the  steps  shown  at  the  right 
of  the  addition. 


A  n  —  jo  +  f 

_  36  i  25 

—  40  t  40 


L.C.M.  of  10  and  8  is  _?_. 
L.C.D.  of  ^  and  f  is  _?_. 


36  +  25  9  ?  X  9  ? 

“  40  10  ~  ?  X  10  ~  40 

n  —  ? Tf>  or  l?ij  5 _ ?  X  5 _ ? 

8  ~  ?  X  8  ~  40 

On  the  board  beside  Ex.  A,  work  the  example 
again,  as  in  Ex.  B,  using  the  vertical  algorithm. 
Have  pupils  compare  the  placement  of  the  fractions 
showing  a  common  denominator. 


Individualizing  Instruction 

•  Assign  only  Ex.  5-12  for  slower  learners.  Discuss 
each  example  first,  having  pupils  tell  the  least 
common  multiple  of  the  denominators  of  the  frac¬ 
tions,  and  the  least  common  denominator  to  use  in 
adding  the  numbers. 

Make  certain  pupils  understand  that  if  one  num¬ 
ber  is  a  multiple  of  another,  as  16  is  a  multiple  of 
8,  we  may  also  call  this  number  the  least  common 
multiple  of  the  two  numbers.  16  is  the  least  com¬ 
mon  multiple  of  16  and  8.  For  |  and  fV,  the  least 
common  denominator  is  16. 

•  For  all  pupils,  assign  Extra  Examples,  Set  91,  as 
needed. 

•  For  more  capable  pupils,  assign  Extra  Activity, 
Set  156. 
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Emphasize  that  the  product  of  two  numbers  is  always  a  common  multiple  of  the  numbers, 
but  it  may  not  be  the  least  common  multiple. 

Practice  in  Adding  and  Subtracting 

Rational  numbers  [O] 

1.  Box  A.  To  add  §  and  ||,  we  may 
use  the  vertical  form. 

a.  What  is  the  least  common 
multiple  of  8  and  6?  24  Give  the 
L.C.D.  of  |  and  §.  24 

b.  Explain  each  step  of  the  work 
in  box  A  including  what  we  think 
to  rename  J  and  §  with  fractions 

Key  idea:  After  renaming  each  fraction  showing  the 

showing  the  L.C.D.  L.C.D.,  the  numerators 

are  added  and  the  result  is  renamed  in  simplest  form. 

2.  Box  B.  For  §  minus  t7q  could  60, 
the  product  of  6  and  10,  be  a  common 
denominator?  Yes 

a.  Why  was  30  used  as  a  common 
denominator?  It  is  the  L.C.D. 

b.  Explain  each  step  of  the  work. 

Key  idea:  After  renaming  each  fraction  showing  the  L.C.D.,  the  numerators  are  subtracted,  and  the  fraction  is  renamed 

3.  On  the  board,  work  the  example _5_ so in  simPlest  form- 

in  box  B  using  60  for  a  common  de-  \ 

10  60 

nominator.  - ir~j 

60—  15 

4.  On  the  board,  work  each  of  Ex.  a-d  using  the  vertical  form 
as  in  boxes  A  or  B. 

a*  n  =  |  +  yo  l2o  b.  n  =  -%  —  f  ^ 

c.  n  =  §  T  §  1j2  d.  n  =  §  —  §• 


[w] 

Ex.  5-20.  Find  the  number  for  n.  Show  your  work  as  in 
box  A  or  box  B.  Express  answers  in  simplest  form. 


5. 

n  = 

7 

8 

— 

2 

3 

5 

24 

9. 

n 

+ 

3  _ 
8  ~ 

.  9 

16 

3 

16 

13. 

n 

— 

1 

6 

_  5 
—  8 

19 

24 

17. 

n 

+ 

1  _ 
5  — 

.  3 
•  4  ‘ 

1 1 

20 

6. 

n  = 

4 

5 

— 

2 

3 

_2_ 

15 

10. 

n 

= 

15 

16 

3 

4 

3 

16 

14. 

3 

4 

— 

n 

.  2 

5 

_7 

20 

18. 

3 

8 

+ 

n  = 

.  17 
12 

lT4 

7. 

n 

4 

5 

+ 

1 

2 

1-3 

10 

11. 

1 

4 

+ 

n  - 

1  1 

'  20 

3 

10 

15. 

1 

2 

+ 

n 

_  2 

3 

1 

6 

19. 

5 

6 

+ 

3 

10 

=  n 

ii! 

8. 

n  — 

3 

8 

+ 

2 

5 

31 

40 

12. 

n 

+ 

4  . 

5 

1  7 
20 

1 

20 

16. 

n 

— 

7 

1  6 

+  i 

37 

48 

20. 

1  1 

3  S 

i  +  n  ■■ 

—  2 
“  3 

1 

3 

4  Extra  Examples.  Set  91.  #  Extra  Activity.  Set  156. 


A 

n  ~  I  + 

1  j 

Think  or 

Add 

I 

write  this: 

7  _  21 

8  24 

5  _  20 

6  24 

1 

1 

1 

7  _  ? 

8  24 

3X7  21 

3X8  24 

41 
24  “ 

_  1  1  7 

”  *24  I 

II 

Ml 

n  -  1 17 

n  1 24 

1 

1 

4X5  20 

4X6  ~  24 

B 

yi  —  .5  _ 

n  6  — 

7 

1  0 

5  _  ? 

6  30 

Subtract 

1 

| 

5X5  28 

5X6  —  30 

5  25 

6—30 
7  2 1 

10  ~  30 

4 

30 

?2 

n  ~  T5 

1 

1 

?2 

—  15  1 

1 

1 

7  _  ? 

10  —  30 

3X7  _  21 

3X10  30 
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*  Point  out  to  pupils  that  this  page  illustrates  the  need  for  rational  numbers. 

Comparison  by  Subtraction 


[O] 

*Ex.  1-7.  On  the  board,  rename  the 
numbers  in  each  problem  with  fractions 
showing  a  common  denominator.  Do  not 
work  the  problems  yet.  Since  we  are  going 
to  subtract,  we  need  to  rename  these  num¬ 
bers  to  identify  the  sum  and  known  addend 
before  writing  a  mathematical  sentence. 

1.  Cindy  studied  §  hr.,  and  Rita  studied 
-]%■  hr.  Which  girl  studied  longer-^! '^Vhat 
part  of  an  hour  longer  did  she  study  ?n=E~M’  is 

2.  Carl  walks  §  mi.  to  school,  and  Mike 

walks  ^  mi.  Which  boy  walks  farther  to 
schooflnd  how  much  farther?  io  mi- 

3.  Andy’s  bag  of  potato  chips  weighed  §  lb.,  and  Don’s  bag 
weighed  J-§  lb.  How  many  pounds  more  did  one  boy’s  bag 
weigh  than  the  other?  .  Jig w  many  ounces  more?  3 

4.  Sharon  used^doz.  candles,  and  Debbie  used  |  doz.  candles 
for  table  decorations.  Which  girl  used  the  greater  number  of 
candles  and  how  many  more?  n  12  ^^2*  Y2  .  or  1  csndlc 

5.  Kathy’s  string  of  beads  was  §  yd.  long,  arid  Linda’s  string 
was  |  yd.  long.  What  part  of  a  yard  longer  was  one  string  than 
the  other ?vHow  many  inches  longer  was  one  string?  1 

6.  Joe  made  a  sign  which  was  §  ft.  long.  Fred  made  his  sign 
h  ft.  long.  Which  sign  was  longer  and  how  much  longer? 
Express  the  answer  in  feet  and  then  in  inches.  n=£-f;-s  ft-- or  2  in- 

7 .  Peter  and  Steve  made  square-shaped  table  tops.  Peter  made 
his  top  §  yd.  on  a  side.  Steve  made  his  top  §  yd.  on  a  side.  What 

was  the  difference  in  the  length  of  each  side  of  the  table  tops?v 

_1  ^ 

24  24’  24  yd- 

[W] 

Write  and  solve  a  mathematical  sentence  for  each  of  Ex.  1-7. 
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Pupil’s  Objectives 

To  solve  verbal  problems  which  involve  the  sub¬ 
traction  of  rational  numbers;  and  (b)  to  gain  prac¬ 
tice  in  working  with  rational  numbers  for  measures. 

Background 

The  verbal  problems  on  page  196  are  similar 
to  the  comparison  problems  on  page  191  in  that 
we  cannot  write  the  mathematical  sentence  until 
we  know  which  of  two  numbers  is  greater.  Thus  we 
first  rename  the  numbers  with  fractions  showing 
a  common  denominator,  and  then  write  the  mathe¬ 
matical  sentence. 

In  problems  1-7,  rational  numbers  are  used  to  ex¬ 
press  measures  of  time,  length,  and  weight.  When 
the  rational  numbers  of  arithmetic,  or  the  non¬ 
negative  rational  numbers,  were  discussed  on  page 
102,  it  was  pointed  out  that  whole  numbers  could 
not  be  used  to  describe  the  quantitative  aspects  of 
many  situations.  As  this  page  is  studied,  pupils 
may  be  reminded  of  the  need  for  numbers  other 
than  whole  numbers. 

Using  the  Text  Page 

•  Ex.  1 .  Have  the  problem  read  and  ask  whether 
anyone  can  answer  the  first  question  just  by  think¬ 
ing  about  the  numbers  §  and  y9Q.  Some  pupils 
may  reason  that  y9o  is  greater  than  §  because 
To  =  1  —  To,  and  f  =  1  —  Since  yV  <  i,  we 
know  that  y9o  >  § . 

While  this  reasoning  enables  us  to  answer  the 
first  question,  it  does  not  answer  the  second  ques¬ 
tion.  Elicit  from  pupils  that  we  can  answer  both 
questions  if  we  rename  the  numbers  with  fractions 
showing  a  common  denominator.  Have  this  done 
on  the  chalkboard,  using  the  L.C.D. 


•  Ex.  2-7  (oral).  As  suggested  for  Ex.  1,  have 
each  problem  read  and  discussed  to  the  point  that 
both  rational  numbers  are  renamed  with  fractions 
showing  a  common  denominator.  If  some  pupils 
can  decide  without  renaming  the  numbers  which 
one  is  greater,  let  them  explain  their  thinking. 

Help  pupils  to  generalize  that  the  method  of 
finding  a  common  denominator  is  always  appli¬ 
cable,  and  is  therefore  the  one  they  should  use  to 
check  any  other  method  they  may  try  for  determin¬ 
ing  which  of  two  rational  numbers  is  greater. 

In  the  discussion,  elicit  from  pupils  that  some 
problems  have  an  extra  step,  as  finding  the  number: 
of  ounces  in  ^  lb.  (Ex.  3) 
of  candles  in  yg-  doz.  (Ex.  4) 
of  inches  in  yy  yd.  (Ex.  5) 
of  inches  in  ft.  (Ex.  6) 

•  Ex.  1-7  (written).  Direct  pupils  to  start  the 
work  for  each  problem  by  writing  a  true  sentence 
showing  which  of  the  two  numbers  is  greater.  For 
Ex.  1,  write  >  f.  Then  pupils  may  write  and 
solve  a  mathematical  sentence  to  find  how  much 
greater  one  number  in  each  problem  is  than  the 
other.  The  extra  question  in  some  of  the  problems 
may  be  answered  last. 


Individualizing  Instruction 

•  For  slower  learners,  read  and  work  one  problem 
at  a  time.  Provide  guidance  in  writing  the  inequal¬ 
ity  and  also  in  writing  and  solving  the  sentence  to 
answer  the  problem  question. 

•  Direct  more  capable  pupils  to  copy  each  of  the 
following  pairs  of  numbers  and  make  true  sen¬ 
tences  by  inserting  >  or  =  or  < . 

b. 


a.  t 
d.  f 


t 

?  i 


9  -j  15 
12  20 
P  4  ^  JL 
e-  9  -  15 


r  -Z- 
c-  10 
4 

3  -  -r  -  8 


f. 


1  6 
•  25 

?  11 
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Pupil’s  Objectives 

(a)  To  learn  to  find  the  least  common  multiple  of 
three  numbers;  and  (b)  to  learn  to  add  three 
rational  numbers. 

Background 

Finding  the  least  common  multiple  of  three 
numbers  is  merely  an  extension  of  previous  work. 
If  pupils  understand  the  meaning  of  least  common 
multiple  and  least  common  denominator  and  if 
they  have  developed  skill  in  renaming  numbers  to 
show  a  common  denominator,  they  will  not  find 
the  ideas  on  this  page  difficult. 

It  is  not  necessary  that  pupils  use  the  L.C.D.,  but 
they  should  realize  that  in  using  it  they  work  with 
lesser  numbers,  and  their  answers  are  often  in 
simplest  form.  Pupils  should  not  think  that  an 
answer  is  incorrect  if  it  is  not  expressed  in  simplest 
form.  Be  sure  to  allow  credit  for  obtaining  the 
correct  sum  even  if  pupils  forget  to  express  it  in 
simplest  form. 

Pre-Book  Lesson 

•  Tell  pupils  that  we  sometimes  need  to  find  the 
least  common  multiple  of  three  numbers,  as  for 
2,  7  and  6.  Ask  how  we  can  decide  whether  a 
given  number  is  a  common  multiple  of  two  num¬ 
bers.  Then  ask  how  they  think  we  can  decide 
whether  a  given  number  is  a  common  multiple  of 
three  numbers.  Elicit  one  or  all  of  these  i-esponses: 

It  must  be  a  multiple  of  each  of  the  three  numbers. 

It  must  be  divisible  by  each  of  the  three  numbers. 

Each  of  the  three  numbers  must  be  a  factor  of  the 

common  multiple. 

Consider  2,  7,  and  6  and  ask  pupils  to  give  a 
common  multiple.  Give  them  time  to  try  their 
own  ways  of  thinking.  Pupils  may  suggest: 

14  is  a  common  multiple  of  2  and  7. 

6X14  =  84,  so  84  is  a  common  multiple  of  6 
and  14. 


Therefore  84  is  a  common  multiple  of  2,  7,  and  6. 
Ask  whether  84. is  the  least  common  multiple  of 
2,  7,  and  6. 

Have  pupils  study  2,  7,  and  6  and  note  that  6 
is  a  common  multiple  of  2  and  6.  Then  ask  for  a 
common  multiple  of  6  and  7,  thus  finding  42,  the 
L.C.M.  Have  42  tested  to  see  that  it  is  divisible  by 
2,  by  7,  and  by  6. 

•  Provide  practice  in  finding  the  L.C.M.  of 
three  numbers  by  working  with  the  following: 

a.  2,  5,  8  d.  4,  5,  12  g.  12,  9,  4 

b.  2,  3,  5  e.  3,  2,  7  h.  2,  11,  4 

c.  4,  6,  12  f.  30,  10,  6  i.  2,  3,  15* 

Ask  pupils  why  Ex.  c  and  f  are  easier  than  the 
others.  Elicit  that  if  one  of  the  numbers  is  the 
L.C.M.  of  the  other  two,  then  this  number  is  the 
L.C.M.  of  the  three  numbers.  In  4,  6,  12,  the 
L.C.M.  of  4  and  6  is  12,  so  12  is  also  the  L.C.M.  of 
4,  6,  and  12. 

Using  the  Text  Page 

•  Ex.  3-5.  Have  pupils  explain  how  to  use  the 
ideas  developed  in  the  Pre-Book  Lesson  in  finding 
the  L.C.D.  in  each  example. 

•  Ex.  6-11.  You  may  wish  to  check  to  see  if 
pupils  have  determined  the  L.C.M.  correctly,  and 
if  each  number  has  been  correctly  renamed  with  a 
fraction  showing  the  L.C.M.  as  the  L.C.D. 

Individualizing  Instruction 

•  Direct  more  capable  pupils  to  work  the  following 
which  involve  the  common  multiples  studied  in  the 
Pre-Book  Lesson: 

n  =  t  +  i  +  t72  «  =  i  + §  +  H 

«  =  f  +  i  +  TT  »  =  f +  t  +  i 

•  Slower  learners  will  need  individual  help  with 
Ex.  6-14.  You  may  prefer  to  assign  examples 
from  Set  91  which  include  only  two  addends,  and 
thus  not  expect  slower  learners  to  work  with  three 
addends. 
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Adding  Three  Rational  Numbers 


[O] 

1.  Box  A.  To  add,  we  must  rename  the  numbers 
with  fractions  showing  a  common  denominator. 

a.  Start  with  the  denominators  5  and  3.  What  is 
the  L.C.M.  of  5  and  3?  15 

b.  Is  15  a  multiple  of  2,  the  denominator  of  f  ?  No 
What  is  the  L.C.M.  of  15  and  2?  30 

c.  Is  30  a  multiple  of  5  ft  of  3  ft  of  2?a  What  is  the 
least  common  denominator  of  §,  §,  and  f  ?  30 

2.  Box  B.  On  the  board,  copy  and  complete  the  work. 


Ex.  3-5.  Tell  how  to  complete  each  addition. 


3 

?9 

4 

5  __ 

1 0 

3  1 

_  ?4 

’•  8 

—  24 

6  — 

?12 

10 

“  40 

1 

_  ?6 

7  — 

7 

3 

_  ?15 

4 

—  24 

12  ' 

?  1 2 

8 

—  40 

2 

_  ?16 

2  _ 

8 

3 

—  ?30 

3 

~  24 

_3_  “ 

Jj2 

4 

40 

?31  _ 
24 

=  l_lZ 
a24 

25  _ 
?12 

^2  - 
-  *4  2 

492  . 

■?  —  - 
40' 

Ex. 

6-11. 

Find 

the 

number  for 

W. 

Express 

answers 

simplest  form. 
6.2^=  i  +  !  +  £ 
9.  *P=  i  +  #  +  8 


7.  |  + 


if- 

10.  n 


=  2l 
ft  “ 


+  | 
-I-  £ 


ft 

8.  « 

if 

11.  » 


=  ?l4l 

[W] 

in 

5  1  1  1  JL 

6  A  4  r  12 

i  4_  _2L  4-  3 

2T10T5 


12.  Joe  studied  spelling  for  \  hr.,  arithmetic  for  J  hr.,  and 
social  studies  for  §  hr.  How  many  hours  did  he  spend  studying 
these  three  subjects?  1h 


13.  Jean  and  Jay  decided  to  sell  cookies  and  punch.  Jay’s 
mother  baked  If  lb.  of  cookies;  Jean’s  mother.  If  lb.;  and  Jean, 
f  lb.  How  many  more  pounds  of  cookies  did  they  need  in 
order  to  start  with  5  lbs.? 

14.  Jean  and  Jay  made  24^  cups  of  punch  in  all.  At  the  end 
of  the  sale  they  had  sold  all  but  3J  cups.  At  50  a  cup,  how  much 
money  did  they  receive  from  the  sale  of  their  punch?  $1.05 
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*This  page  provides  a  thorough  review  of  some  of  the  concepts  of  non-metric  and 
metric  geometry  presented  thus  far. 


*  Reviewing  Perimeter  and  Area 


[W] 

For  Ex.  1-8,  use  the  unit  segment  and  the  unit  region  pictured 
above  as  the  units  of  measure. 


1.  What  is  the  perimeter  of  quadrilateral  ABCD  if  the 
measure  of  AB  is  7?  21  unit  segments 


2.  To  the  nearest  half  unit,  what  is  the  measure  of  the  area 
of  region  ABCD  ?  22  \ 

3.  Why  is  A EFG  an  isosceles  triangle?  EG  and  GE  are, 

J  0  the  same  length 

4.  If  the  measure  of  FG  is  7,  what  is  the  perimeter  of  A  EFG} 

24  un  it  segments 

5.  1 0  the  nearest  half  umt,  what  is  the  measure  of  the  area 
of  triangular  region  EFG}  25  unit  regions 

6.  For  circle  P,  name  the  diameter  shown,  no 


7 .  The  measure  of  NO  is  how  many  times  the  measure  of  MP}  2 

8.  To  the  nearest  unit,  what  is  the  approximate  measure  of 
the  area  of  the  circular  region  shown?  28 

For  a  rectangle  36  in.  long  and  24  in.  wide, 

120  10 

9.  the  perimeter  is  _?_  inches  or  _?_  ft. 

864  6 

10.  the  area  of  the  rectangular  region  is  _?_  sq.  in.  or  _?_ 
sq.  ft. 


11.  Give  the  length  and  width  of  3  different  rectangles  each 

_.r  1  c  ao  r*  Sample  answers:  (1)  length  2'  width  2 

of  which  encloses  an  area  of  48  sq.  ft.  (2)  length  4'i  width  1 

(3)  length  6',  width 

12.  Find  the  perimeter  of  the  rectangles  described  for  Ex.  11. 

Sample  answers:  (1)  52  ft. 

(2)  32  ft. 

(3)  28  ft. 


Have  pupils  identify  points  (a)  belonging  to  the  circle;  (b)  in  the  interior  for  the 
circle  and  (c)  in  the  exterior  for  the  circle. 
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Pupil’s  Objectives 

(a)  To  review  the  geometrical  ideas  which  have 
been  presented  in  earlier  chapters;  and  (b)  to 
obtain  reteaching  for  concepts  and  skills  which 
require  clarification  and  extension. 


Background 

The  work  on  page  198  provides  a  change  from 
work  with  rational  numbers  and  constitutes  a 
thorough  review  of  the  concepts  of  non-metric  and 
metric  geometry  presented  thus  far.  The  reteaching 
which  may  be  necessary  may  be  based  upon 
material  contained  on  pages  37-41 — properties  of 
polygons  and  circles;  pages  90-101 — measures  of 
segments  and  finding  perimeters;  and  pages  85-86, 
172-177 — regions  and  measures  of  areas  of  regions. 

The  Pre-Book  Lesson  is  designed  to  provide 
enough  oral  review  of  technical  terms  and  skills 
to  enable  pupils  to  work  independently  with  reason¬ 
able  success  the  examples  on  the  page. 


Teacher’s  Preparation 

Represent  on  the  board  or  on  a  sheet  of  newsprint 
closed  curves  with  approximately  the  dimensions 
shown  in  Fig.  1-6  below. 

Mark  a  sheet  of  clear  acetate  approximately 
12"  by  12"  into  1-inch  squares  to  make  a  grid  to  use 
in  finding  the  area  of  each  region.  Have  available 
also  several  60"  cloth  tape  measures. 


Pre-Book  Lesson 

Ask  if  each  of  Figures  1-6  represents  a  simple 
closed  curve.  Ask  pupils  to  identify  the  polygons, 
triangles,  quadrilateral,  circle,  and  to  explain  the 
properties  of  each. 

Have  different  pupils  use  a  cloth  tape  measure 
and  find  to  the  nearest  inch  the  measure  of  the 
perimeter  of  each  polygon  and  the  length  of  each 
closed  curve  in  Fig.  1-6. 

Next  have  pupils  consider  the  interior  for  each 
closed  curve  and  find  the  measure  of  the  area  of 
each  region  to  the  nearest  square  inch  by  super¬ 
imposing  the  grid  on  each  figure. 


Using  the  Text  Page 

•  Ex.  1-8.  Have  pupils  identify  the  unit  segment 
and  the  unit  region  shown.  Have  each  question 
read  aloud  and  tell  pupils  to  locate  the  figure  to 
which  it  refers. 

•  Assign  the  page  for  independent  work.  Cir¬ 
culate  among  pupils  as  they  work  and  provide 
assistance  in  reading  and  interpreting  questions. 

After  pupils  have  completed  the  page,  discuss 
each  question  and  have  the  correct  response 
shown  on  the  board.  Provide  as  much  re  teaching 
of  basic  concepts  as  time  permits. 


Individualizing  Instruction 


•  For  slower  learners,  read  and  work  one  example 
at  a  time.  Provide  assistance  in  expressing  a 
number  of  square  inches  in  terms  of  square  feet  and 
a  number  of  square  feet  in  terms  of  square  yards. 

•  Direct  more  capable  pupils  to  try  to  find  the 
measure  of  the  area  of  the  right  triangular  regions 
represented  below  by  using  a  computational 
procedure. 


Fig.  7 
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Pupil’s  Objectives 

(a)  To  extend  ability  to  find  the  least  common 
multiple  of  three  numbers;  (b)  to  gain  practice 
in  renaming  numbers  with  fractions  showing  a 
common  denominator;  (c)  to  learn  a  new  way  of 
expressing  the  order  relation  for  rational  numbers; 
and  (d)  to  maintain  skills  developed  earlier  in 
working  with  whole  numbers  as  well  as  rational 
numbers. 

Background 

Pupils  learned  on  pages  191  and  196  how  to 
identify  the  greater  of  two  rational  numbers  by 
renaming  each  one  with  fractions  showing  a 
common  denominator.  To  find  the  greatest  of  three 
numbers,  the  same  procedure  is  followed.  To  order 
three  numbers  in  a  set,  we  use  two  signs  of  in¬ 
equality. 

f  <  2  <  H  may  be  read  f  is  less  than 
and  \  is  less  than 

or  h  is  greater  than  f  and  less  than 

li 

16- 


Pre-Book  Lesson 

•  Show  on  the  board  Ex.  a-c  below.  Ask  pupils 
to  name  the  numbers  in  order  from  least  to  greatest. 
Proceed  as  explained  below. 

a.  500,999  1,000,000  410,000 


For  Ex.  c,  elicit  from  pupils  that  we  need  other 
names  for  each  of  these  numbers  before  we  can  be 
certain  of  their  order  from  least  to  greatest.  When 
pupils  suggest  renaming  with  fractions  showing  a 
common  denominator,  show  the  work  on  the  board 
in  the  form  below,  then  have  pupils  indicate  the 
order  from  least  to  greatest  and  also  from  greatest 
to  least. 

5  _  3  x  5  _  15 

6  3X6  18 

7  _  2X7  _  14 

9  ~  2  X  9  “  18 

2  _  6  X  2  12 

3  ~  6  X  3  ~  18 

•  On  the  board,  find  the 
sum  of  f,  ■§■,  and  §  using  the 
form  shown  at  the  right. 


Using  the  Text  Page 

•  Ex.  1-2.  The  oral  work  reinforces  the  ideas 
developed  in  the  Pre-Book  Lesson. 

•  Ex.  9.  Tell  pupils  to  use  either  the  vertical 
form  shown  in  box  B  on  page  197  or  the  horizontal 
form  used  in  the  Pre-Book  Lesson. 

•  Ex.  1-9.  (lower  part  of  page)  Discuss  these 
examples  before  assigning  them  for  independent 
work.  Have  pupils  tell  whether  n  in  each  example 
represents  a  product,  an  unknown  factor,  a  sum,  or 
an  unknown  addend. 


\<\<\ 

5  >  Z  >  ? 

6  9  3 


«= f+l+f 

-  15.  i  14  .  12 

—  18  T  18  t  18 
=  15  +  14  +  12 
18 

n  =  y|f,  or  2y§ 


After  the  correct  order  for  Ex.  a  has  been 
established,  show  on  the  board  how  to  use  the  signs 
of  inequality  to  write: 

410,000  <  500,999  <  1,000,000 
1,000,000  >  500,999  >  410,000 

Discuss  Ex.  b  in  the  same  way  and  write: 

fiV  <  ITT  <  li  or  >  T56  >  TS 


Individualizing  Instruction 

•  Observe  slower  learners  as  they  work  Ex.  10-12  to 
see  which  pupils  are  having  difficulty.  Help  these 
pupils  individually  as  they  work  Ex.  13-18. 

•  On  3-by-5  cards,  have  more  capable  pupils  write 
original  word  problems  similar  to  Ex.  10  at  the 
bottom  of  the  page.  Then  have  pupils  exchange 
cards  and  solve  each  other’s  problems. 
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Emphasize  that  in  ordering  the  rational  numbers  in  a  set,  it  is  easier  if  the  fractions 
are  first  renamed  showing  a  common  denominator. 


Ordering  the  Rational  Numbers  in  a  Set 


[°] 

1.  Box  A.  Try  to  say  the  numbers  in  order  from 
least  to  greatest  without  first  finding  names  that  show 
a  common  denominator.  Then  find  the  least  common 
multiple  of  8,  5,  and  4  in  order  to  find  the  L.C.D.  of 
tb  §5  and  f .  What  is  the  L.C.D.  ?  40 

2.  Box  B.  What  name  was  used  for  the  number  1 
in  renaming  § ?s  §  ?I  f?io Explain  the  plan  for  showing 
the  numbers  in  order  from  least  to  greatest.  F or  numbers 

having  the  same  denominator,  arrange  fractions  according  to  the  numerators  — 
the  lesser  the  numerator,  the  lesser  the  number  named  by  the  fraction. 

[W] 

Ex.  3-8.  Arrange  the  numbers  in  each  set  in  order  from  least 
to  greatest.  Show  the  work  as  in  box  B. 


3  (i  1  II 

°*  (95  25  3J 


i<  i<  I 

3  9  2 


u  _5_  n 

(45  125  3) 


{5  _7_  2) 

(  65  105  31 


4-  lb  §5  i!  3  <  5  <  2  5. 

6.  {§5 *5?}i-l<l<!  7.  {§,!,§}  !<!<!  8. 

9.  Copy  and  find  the  sum  for  each  set  in  Ex.  3-8 

Ex.  10-18.  Copy  and  write  =  or  >  or  <  in  the  blank  to 
make  a  true  mathematical  sentence. 


1  <i< 


12 


65  105  3 
3  1  —  4 

o.  i  lg 

6.  1  7. 


4 

—  <  —  <  — 
3  10  6 


30 

2  — 
24 


2  - 

5 


10  -L5  }>  7 

XU.  16  -  8 

11  5  7 

J-A*  8 - T2 


12. 


14 

15 


;>>  ii 
'  -  12 


13.  f  _?r(2  +  i) 

14.  1  -?rci$  +  4) 

15.  2i  _?>(!  +  j) 


16.  (|  +  f)  _?_  2 

17.  ®-i)  _??i 

18.  (1+f)  _?:-m 


Can  You  Think  Straight? 

[W] 

Ex.  1-9.  Find  the  number  for  n. 

1.  n  X  52  =  3,744  72  4.  n  +  2f  =  lOf8!  7.  2,728  +  n  =  44  62 

2.  4,374  -f-  54  =  n  81  5.  n  -  6f  =  2T7o  9^8.  82  X  n  =  3,526  43 

3.  44  X  n  =  2,332  53  6.  72  +  w  =  95  2|  9.  7^50  n  =  94  75 

10.  Twice  a  number  added  to  three  times  the  same  number 

gives  a  sum  of  75.  What  is  the  number?  15 


199 


*  Reemphasize  that  the  operations  of  arithmetic  are  performed  only  on  measures,  the 
numbers,  and  not  on  measurements. 

A.  and  S.  of  Rational  Numbers 


*  [w] 

Ex.  1-6.  Write  a  mathematical  sentence 
and  then  find  the  number  for  n. 

1.  Ruth  spent  £  hr.  polishing  silver,  \  hr. 
washing  dishes,  and  §  hr.  cleaning  her  room. 

In  all  Ruth  worked  J?u  hr.  at  these  jobs.  v3  x  2 

n  ~  4  +  2  +  8 

2.  Tom  worked  for  his  father  for  2f  hr. 
and  for  his  neighbor  for  3£  hr.  How  much 
longer  did  he  work  for  his  neighbor  than 
for  his  father  ?v  How  many  hours  in  all  did 

Tom  work?vn=3  *-2  ^hr- 

n  =  3  ^  +  2  ;  6 

3.  Jean  took  care  of  her  baby  sister  for 
hr.  while  her  parents  were  away.  The 

baby  slept  for  1£  hr.  How  long  was  the 
baby  awake  while  Jean’s  parents  were  away?" =3  i 

4.  Don  rode  his  bicycle  ^  mi.  to  the  park.  On  the  way  home,  2  \  hr. 
he  rode  f  mi.  to  the  grocery  store,  then  \  mi.  to  his  home.  In  all 

how  many  miles  did  he  ride?  n=  j|+t+1  2 3 

5.  To  make  the  sandwich  filling  for  the  picnic,  Mrs.  Day  used 
|  lb.  baked  ham,  J  lb.  cheese,  and  f  lb.  chicken.  How  many 
pounds  of  sandwich  filling  did  she  use  in  all?  "  =  J  +  j+f;  2? 

6.  Mary  bought  two  packages  of  peas.  Each  package  weighed 
10  oz.  How  many  pounds  less  than  1^  lb.  did  they  weigh?  v 

4  Extra  Problems.  Set  123.  n  2  {'6  is)'  * 


To  Keep  in  Practice 


[W] 


Ex.  1-15.  Copy,  divide,  and  check. 

13.R0  _ _ 24,  R0  $  0.38,  R0  92,  R66  50,  R24 

1.  23)989  4.  42)1,008  7.  70)$26.60  10.  84)7)794  13.  34)1)724 

^ _ 88,R14  $  0-92,  R0  $  0.93.  R0  _  52,  R44  89,  R 1 1 

2.  80)7,054  5.  92) $84.64  8.  51) $47.43  11.  73)3,840  14.  55)4,906 

3.  78)4,154  6.  54)3,975  9.  78)5,473  12.  92)7,395  15.  28)3,284 

200  Point  out  that  a  mathematical  sentence  for  a  problem  does  not  show  the  unit  of 

measurement,  but  it  does  express  the  quantitative  relationship  among  the  measures. 
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Pupil’s  Objectives 

(a)  To  increase  ability  to  write  and  solve  mathe¬ 
matical  sentences  for  verbal  problems;  and  (b)  to 
learn  to  work  with  rational  numbers  which  are  used 
in  measurements  of  time,  distance,  and  weight. 

Background 

Each  verbal  problem  on  page  200  contains  one 
or  more  measurements.  Recall  that  in  the  Mathe¬ 
matics  We  Need  series,  a  measurement  indicates  a 
number,  called  the  measure ,  and  a  unit  of  measure¬ 
ment.  In  the  measurement  2f  hr.,  2f  is  the  measure, 
and  hour  is  the  unit  of  measurement.  The  operations 
of  arithmetic  are  performed  only  on  measures,  the 
numbers,  not  on  measurements. 

A  mathematical  sentence  for  a  problem  does  not 
show  the  unit  of  measurement,  but  it  does  express 
the  quantitative  relationship  among  the  measures. 
We  use  n  in  the  mathematical  sentence  to  represent 
the  unknown  number  in  a  problem,  and  write 
and  solve  the  sentence.  Then  we  interpret  the 
number  for  n  by  showing  it  in  an  English  sentence 
in  which  we  name  the  unit  of  measurement. 

Pre-Book  Lesson 

•  As  motivation  for  problems  1-3,  discuss  with 
pupils  the  kinds  of  jobs  they  have  done  at  home  or 
in  the  neighborhood.  List  some  of  these  on  the 
board  and  then  inquire  about  the  length  of  time 
some  of  the  jobs  took. 

•  Present  the  problem: 

“Mike  spent  f  hr.  raking  leaves,  ^  hr.  sweeping 
the  walks,  and  §  hr.  cleaning  the  garage.  How  long 
did  he  work  at  these  jobs?” 


Ask  pupils  to  estimate  the  answer.  Then  have 
the  mathematical  sentence  written  on  the  board 
and  solved. 

Tell  pupils  that  we  do  not 
indicate  in  the  mathematical 
sentence  what  unit  of  meas¬ 
urement  is  involved  in  the 
verbal  problem.  When  we 
find  the  number  for  n ,  we 
think  of  the  question  in  the 
problem  and  write  a  sen¬ 
tence  in  which  we  indicate 
that  the  measurement  is  2  hr 

Using  the  Text  Page 

•  Ex.  1-6.  Direct  pupils  to  write  and  solve  a 
mathematical  sentence  for  each  problem,  and  then 
to  write  an  English  sentence  which  answers  the 
problem  question.  Refer  pupils  to  the  English  sen¬ 
tence  used  in  the  Pre-Book  Lesson. 

•  Ex.  1-15  (lower  part  of  page).  These  examples 
review  all  variants  in  the  division  work  presented  in 
Chapter  4.  You  may  wish  to  have  pupils  work  only 
the  even-numbered  examples  at  one  time,  post¬ 
poning  the  odd-numbered  examples  for  a  later  re¬ 
view  lesson. 

Individualizing  Instruction 

•  For  slower  learners,  have  the  verbal  problems 
read  aloud  and  worked  one  at  a  time.  Assistance 
will  be  needed  in  writing  the  English  sentences  to 
answer  the  problem  questions. 

•  For  all  pupils,  assign  Extra  Problems,  Set  123, 
as  needed. 


«=£+£+! 
=1+1+1 
_ 3+2+3 
4 

n  =  4,  or  2 
Mike  worked 
2  hr.  in  all. 
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Pupil’s  Objectives 

(a)  To  learn  to  add  rational  numbers  expressed 
in  mixed  form;  and  (b)  to  extend  ability  to  use 
mixed  forms  to  rename  rational  numbers  named 
by  fractions. 

Background 

There  are  no  completely  new  ideas  or  skills  in¬ 
volved  in  the  work  on  this  page.  Pupils  understand 
that  a  mixed  form,  such  as  3 yf,  represents  a  ra¬ 
tional  number  which  is  j-g  greater  than  3.  It  is  a 
short  form  for  3  +  yy.  Pupils  know  that  y§  ex¬ 
pressed  in  simplest  form  is  1  +  3%-,  or  1 3%.  Finding 
the  L.C.D.  should  be  a  well  developed  skill  by  this 
time. 

The  most  difficult  step  in  Ex.  a  below  occurs 
after  the  addition  of  7%  and  y§  has  been  performed. 
Practice  on  this  step  is  provided  in  the  Pre-Book 
Lesson. 

a.  2^  =  2  +  ^ 

I  1  _  14 

18—  1  6 

2  +  H  =  2  +  lT3e 

Pre-Book  Lesson 

•  Show  on  the  board  the  b.  y t  =  if  +  if 
fraction  ff  and  ask  pupils  to  =  1  -f  if 

give  the  mixed  form  for  the  =  lyf 

number  it  names.  Ask  why 
we  think  of  yf  as  a  name  for 

the  whole  number  1  in  this  example.  Represent 
the  thinking  as  in  Ex.  b. 

If  necessary,  use  a  number-line  picture  to  help 
pupils  visualize  the  name,  1  +  ff,  for  ff . 

. . I.  » 

JL  X  _6_  JL  12.  J_5  18  21  24 

12  12  12  12  12  12  12  12  12 


Next  show  Ex.  c  on  c.  3yf  =  3  +  (3-f  -f-  Y2) 
the  board  and  discuss  =  3  +  (1  -f-  j-%) 

each  step  for  renaming  =  4  -f-  3^-,  or  4 3^ 

3 If-  as  4 Y2. 

Show  Ex.  d-i  below  on  the  board  and  tell  pupils 
to  rename  each  member  in  simplest  mixed  form  as 
in  Ex.  c  above.  Emphasize  the  name  to  use  for  1, 
and  the  numbers  to  be  added  to  give  the  simplest 
mixed  form.  Point  out  that  in  Ex.  d,  for  1  we  use 
the  name  yf,  because  the  denominator  for  the  frac¬ 
tion  is  16. 

rl  p  9-U*.  f  ■2  25.  137.  u  o  4 1  •  .20 

a.  ^16  e.  Z15  1.  j18  g.  l20  h.  324  i-  4-9- 

Using  the  Text  Page 

•  Ex.  1.  Illustrate  the  example  by  cutting  a  strip 
of  white  paper  If  in.  wide  and  about  24  in.  long. 
Then  cut  a  strip  of  red  paper  f  in.  wide  and  24  in. 
long.  Have  a  pupil  fasten  the  strips  to  the  bulletin 
board  to  show  how  they  could  be  used  to  make  a 
border.  Have  a  pupil  use  a  ruler  to  find  the  com¬ 
bined  widths. 

•  Ex.  2-10.  Tell  pupils  they  may  use  the  long  or 
the  short  way  of  expressing  a  mixed  form.  Ex.  2  and 
the  work  in  the  box  illustrate  the  longer  way  to 
express  the  mixed  form. 

•  Ex.  5-16  (oral).  Discuss  the  renaming  neces¬ 
sary  in  each  example  to  express  both  addends  with 
fractions  showing  a  common  denominator.  For 
Ex.  5,  pupils  may  say  that  6f  must  be  renamed  6  + 

_8  „  s  8 

10)  01  630- 

Individualizing  Instruction 

•  Direct  slower  learners  to  complete  Ex.  5-7,  and 
then  check  their  work  before  they  continue  with 
Ex.  8-16. 

•  More  capable  pupils  may  assist  you  in  checking 
the  work  of  the  slower  learners. 

•  Excuse  more  capable  pupils  from  the  Pre-Book 
Lesson  and  have  them  work  the  page  independently. 

•  For  all  pupils ,  assign  Extra  Examples,  Set  92, 
and  Extra  Activity,  Set  157,  as  needed. 
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*  Remind  pupils  that  if  the  greater  of  two  numbers  is  a  multiple  of  the  other,  then  the 
greater  number  is  a  common  multiple  of  the  two  numbers. 


Adding  with  Mixed  Forms 

[O] 

1.  Susan  put  a  white  border  next  to  a  red  border 
around  a  picture.  The  white  border  was  If  in. 
wide,  and  the  red  border  was  J-  in.  wide.  How  wide 
were  the  two  borders  together?  Read  the  answer 
from  the  number-line  picture  above.  2  |  in. 

a.  Refer  to  the  box  at  the  right.  To  add  f 
and  I,  which  number  do  we  rename  so  that  the 
fractions  will  show  a  common  denominator?  | 

b.  What  is  the  sum  of  §  and  I?1!  What  is  ^ 
expressed  in  mixed  form?  1 1 

c.  Is  2f  the  sum  you  found  by  using  a  number 

line?  Yes 


*  Ex.  2-4. 

Add.  Tell  how  to 

complete  each 

example. 

2.  I;!'  =  1  T 

2  Q 

4  O. 

1*  = 

4.  2f  =  2f 

3 

4  — 

3 

4 

1  _  ?2 

4  —  Tg 

1  + 

5  _ 

4  "•  "4 

211= 

-?3-s  2? 

[W] 


Ex.  5-10.  Copy  and  add.  Express  each  sum  in  simplest  form. 


5.  6| 

_7_ 

10 


6. 


5 

6 


7.  21 


8. 


JL 

2 


9.  l^j 


10. 


3 

4 


8§ 


7 

12 


1-  92  _  3 3 


4f 

5  T 


2 

3 


Ex.  ll— 16.  Find  the  number  for  n.  3 


2  .-4 


12 


1  JL 

1  1  6 

2  — 
16 


11.  n  —  +  §  1 2!  12.  n  —  +  2|  4 1  13.  u  5^  T  1-fs  7 1 
14.  n  =  f  +  |i  jj  15.  w  =  5J  +  ^6 f  16.  w  =  10|  +  6^  4} 

4  Extra  Examples.  Set  92.  •  Extra  Activity.  Set  157. 
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*  Establish  the  idea  that  the  renaming  on  page  202  is  being  practiced  for  a  specific 
purpose-to  prepare  them  for  the  type  of  subtraction  on  page  204. 

Preparing  to  Subtract  with  Mixed  Forms 

Renaming  with  greater  denominators  [O] 

*  To  become  skillful  in  subtracting  rational 
numbers  named  in  mixed  form,  you  will  need 
practice  in  thinking  through  examples  like  those 
in  boxes  A  and  B. 

1.  Box  A.  In  sentence  (1),  3  is  renamed 
2+1.  In  sentence  (2),  explain  why  f  can  be 
used  and  then  associated  with  §.|  is  another  name  for  i; 

a.  What  is  the  sum  of  f  amfff WhMif 
the  short  way  to  express  2  +  J?  2| 

b.  Do  3§  and  2J  name  the  same  number?  Yes 

2.  Box  B.  What  other  name  for  4§  is  shown 
in  sentence  (1)?  How  is  4  renamed  in  sen¬ 
tence  (2)?3+l  *l! 

a.  What  name  is  used  for  1  in  sentence  (3)?|| 

Why  WaS  used?  To  have  a  common  denominator  of  16 


rf  +  1%  =  T62  Do  4|  and  3f§  name 


es 


the  same  number?  y 

3.  Box  C.  Explain  and  complete  the  work.  Key  i 

ins-  wnole  number  1  with  a  fraction  showing  same  denominator  as  the  other  f 

4.  1  ell  how  to  complete  Ex.  a-d.  Explain  and  write  the  steps 
on  the  board. 


dea: 


a. 


6S  =  5+1 


'8 

4 


b.  5i  =  5§  =  4|10 


?4 

c.  54  =  4^  d.  9i  =  9+#  =  8+t16 


12 


'12 


5.  1\  =  6| 5 

6.  5§  =  4|7 

7*  ^23o  =  3 

8.  5f  =  44  1(> 


Ex.  5-16.  Copy  and  complete. 


[w] 


9. 

84 

=  8-2  = 
°6 

7?  8 

‘  6 

13. 

4§ 

—  4  ?12_ 
“  ^20  _ 

-2  ?  32 

~^2<y 

10. 

54 

.  C  ?2  _ 
+  6  " 

00 

11 

14. 

64 

=  = 
+  2 

C  ?  15 
J12 

11. 

4f 

—  4  ?6  _ 
^10  ~ 

_  -2  ?  16 
+  0 

15. 

7* 

_  7  ?  5 

~  '  15  ~ 

U15 

12. 

Al 

°2 

—  6  76  - 
°T2  " 

_  C  ?  18 
J12 

16. 

9  h 

-  Q  ?  10_ 
—  ^215  ~ 

sjl30 

°20 

Examples.  Set 

93. 

#  Extra  Activity.  Set 

158. 

202 
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Pupil’s  Objectives 

(a)  To  gain  practice  in  renaming  a  rational 
number  such  as  2f  in  a  form  which  will  facilitate 
the  subtraction  of  a  number  such  as  t9o;  and  (b)  to 
reinforce  the  idea  that  any  fraction  showing  the 
same  numerator  and  denominator  names  the  whole 
number  1. 


Background 

The  work  on  this  page  is  an  extension  of  the 
renaming  introduced  earlier  on  page  127  and  used 
in  the  subtraction  on  page  129.  Just  as  the  sub¬ 
traction  of  98  from  215  involves  renaming,  so  does 
the  subtraction  of  y9o  from  2f. 

Paper  discs  or  models  of  regions  on  the  chalk¬ 
board  may  be  partitioned  or  “cut  up”  into  smaller 
congruent  parts  so  as  to  demonstrate  the  idea  of 
renaming  a  number. 


Pre-Book  Lesson 

Show  on  the  board  Ex.  a-d  below  and  ask  pupils 
to  explain  how  to  rename  the  sum  in  each  example, 
so  that  the  known  addend  may  be  subtracted.  If 
pupils  need  help,  direct  them  to  turn  back  to  page 
129,  Ex.  3-6. 

a.  4f  b.  2 tq  c.  5§  d.  8j^ 

11  lfk  H  3J4 


Using  the  Text  Page 

•  Ex.  1 .  After  discussing  the  work  in  box  A,  ask  a 
pupil  to  use  a  circular  region  as  a  unit  and  to  suggest 
on  the  board  the  rational  number,  3§.  Have 
another  pupil  do  the  partitioning  necessary  to 
suggest  the  rational  number  (2  +  f  +  f),  or  2\. 


Next  ask  a  pupil  to  show  on  the  board  the  steps 
we  use  to  rename  2l  as  3§  (Ex.  e  below). 

Compare  these  steps  with  e.  2l  =  2  +  (f  +  § ) 
those  in  box  A  of  the  text.  =  2  +  (1  +  §) 

Elicit  that  renaming  3§  as  =  3  +  § 

2l  is  undoing  what  we  did  2l  =  3§ 
when  we  renamed  2l  as  3§. 

•  Ex.  2.  Discuss  the  work  in  box  B,  then  use  discs 
or  a  number-line  picture  on  the  board  to  suggest: 

43  _  4_6 _ o22. 

^8  —  ^16  —  Ol6- 

•  Ex.  4a-4d.  Direct  pupils  to  turn  to  Ex.  2-4, 
page  204,  to  see  how  the  renaming  is  used. 

Point  out  that  each  number  renamed  has  an 
infinite  number  of  other  names,  but  we  are  inter¬ 
ested  only  in  the  renaming  needed  for  subtraction. 

•  Ex.  15-16.  You  may  wish  to  first  have  pupils 
work  the  even-numbered  examples  in  this  set,  and 
check  these  to  make  certain  pupils  understand  the 
work.  Pupils  who  need  help  may  then  get  it  before 
working  the  odd-numbered  examples. 


Individualizing  Instruction 

•  For  slower  learners,  use  your  kits  of  fractional 
parts  to  convince  pupils  that  only  the  notation  or 
the  symbol  for  a  rational  number,  such  as  3y,  is 
changed  when  we  write: 

3f  =  2  +  1  +  f 
=  2  +  t  +  ? 

=  2  +  f ,  or  2f 

•  Recall  for  all  pupils  the  renaming  of  the  sum  in 
subtraction  examples  such  as  the  following: 

92  =  9  tens  +  2  ones  =  8  tens  +  12  ones 

37  =  3  tens  +  7  ones  =  3  tens  +  7  ones 

5  tens  +  5  ones,  or  55 

lb.  oz ■  lb.  oz. 

6  2=5  18 

3 _ 11  =  3 _ 11 

2  7 

2  lb.  7  oz. 

•  For  all  pupils,  assign  Extra  Examples,  Set  93, 
and  Extra  Activity,  Set  158,  as  needed. 
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Pupil’s  Objectives 

(a)  To  extend  ability  to  read  temperatures  from  a 
thermometer;  (b)  to  learn  the  temperature  at 
which  water  freezes  and  boils;  and  (c)  to  gain 
some  understanding  of  integers,  their  notation  and 
uses  in  social  situations. 

Background 

To  read  the  temperature  accurately,  it  is  first 
necessary  to  determine  the  scale  on  the  thermom¬ 
eter.  For  the  one  pictured  in  the  text,  each  small 
division  represents  2  degrees.  Pupils  need  to  under¬ 
stand  that  a  thermometer  pictures  a  number  line  in 
a  vertical  position. 

Certain  points  on  a  Fahrenheit  thermometer  have 
special  significance:  32°,  the  freezing  point  of  water , 
and  212°,  the  boiling  point  of  water  at  sea  level. 

A  study  of  the  thermometer  provides  an  excellent 
opportunity  to  lead  pupils  to  a  consideration  of 
points  to  the  left  of  zero  which  may  be  located  on  a 
horizontal  number-line  picture.  Just  as  points 
below  zero  on  a  thermometer  indicate  a  direction 
opposite  to  points  above  zero,  points  on  a  horizontal 
number  line  which  would  be  labeled  ”1,  "2,  -3, 
etc.,  indicate  a  direction  opposite  to  points  to  the 
right  of  zero. 

Integers  represent  a  new  kind  of  number  for 
pupils.  Historically  they  arose  out  of  a  practical 
need  to  count  or  measure  in  whole  units  with  respect 
to  a  fixed  reference  point  (zero). 

Using  the  Text  Page 

•  Ex.  1-4.  Discuss  geographical  locations  in 
which  temperature  readings  are  often  zero  and 
below  zero  in  winter.  Emphasize  the  notation  for 
a  reading  below  zero. 

®  Sketch  on  the  board  a  number-line  picture  as 
follows,  and  ask  pupils  to  tell  how  it  is  like  the  one 
they  have  worked  with  previously  and  how  it  is 
different.  Ask  them  to  compare  it  with  the  one  on 
the  thermometer. 


M > 1 1 1 L L 1 1 I 1 1 1 I 1,ii  ^ 

“8  -6  -4  -2  0  +2  +4  +6  +8 


Indicate  that  the  points  at  the  left  and  right  of  0 
represent  numbers  called  integers,  a  new  kind  of 
number.  Recall  that  pupils  have  studied  counting 
numbers,  whole  numbers,  and  rational  numbers,  all 
of  which  have  been  represented  on  a  number-line 
picture  having  a  point  labeled  zero,  and  extending 
to  the  right  indefinitely.  Elicit  from  pupils  that  the 
numbers  located  by  points  to  the  left  of  zero  extend 
indefinitely  also. 

Call  attention  to  the  symbol  for  an  integer. 
Indicate  that  the  raised  signs  written  at  the  left  of 
the  numerals  (except  0)  are  not  “plus”  or  “minus” 
signs.  They  are  used  to  show  which  direction  from 
zero  to  look  for  the  number.  Tell  pupils  to  read 
integers  thus: 

-4  is  read  negative  four. 

+4  is  read  positive  four. 

0  is  read  zero.  It  is  neither  positive  nor  negative. 

Ask  pupils  to  point  out  on  the  number-line  pairs 
of  integers,  such  as  +2  and  “2,  “6  and  +6,  which 
aie  called  opposites.  Zero  is  its  own  opposite. 
Have  pupils  tell  which  number  they  think  is  greater 
and  why: 

+  5  or  +8  +4  or  0  +3  or  “1  0  or  “4  “1  or  “6 

Elicit  that  the  greater  of  two  integers  is  repre¬ 
sented  on  a  number-line  picture  by  a  point  (dot) 
to  the  right  of  the  dot  representing  the  other 
integer. 


Individualizing  Instruction 

Direct  more  capable  pupils  to  copy  and  complete 
Ex.  a-f  to  make  true  sentences  by  writing  >  or  < 
in  the  blank. 

a.  “5  _?_  +5  b.  +6  _?_  0  c.  ~3  _?_  ~8 

d.  +8_?_+10  e.  ~6  _?_  0  f.  -4_?_“1 
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Note  that  the  small  raised  minus  sign  is  used  to  help  pupils  differentiate  between 

the  concept  of  negative  numbers  and  the  operation  of  subtraction. 

Temperature 

Measurement  [O] 

The  thermometer  shown  at  the  right  measures  temperature 
in  Fahrenheit  degrees.  The  liquid  in  the  tube  rises  when  the 
temperature  becomes  warmer  and  lowers  when  it  becomes 
colder. 

1.  Tom  read  the  temperature  registered  on  the  thermometer 
as  _?  ^degrees.  It  is  written  84°.  What  would  the  temperature 

be  if  the  liquid  in  the  thermometer  were  at  A?  vat  B ?  40° 

66° 

*  2.  If  the  liquid  were  at  point  C,  the  reading  would  be  _?2° 
degrees  below  zero.  It  is  written  ~10°.  Why  is  it  necessary  to 
use  a  sign  when  we  record  a  temperature  below  zero?  T o  show  it  is 

different  from  a  temperature  above  zero 

3.  Two  important  points  on  the  Fahrenheit  thermometer  are 
the  freezing  point  of  water  (32°)  and  the  boiling  point  of  water 
(212°).  What  is  the  difference  between  the  freezing  and  boiling 
points  of  water?  212  —  32  =  _?  J80;  iso° 

4.  Use  the  scale  of  the  thermometer  pictured.  How  far  below 
the  freezing  point  of  water  is  20°  ?  v10°?  v0°?  v~10°?  v 

12°  22°  32°  42° 

[W] 

5.  In  some  places  it  may  be  as  hot  as  100°  in  sumpier  and  as 
cold  as  “20°  in  winter.  This  is  a  difference  of  _?_  degrees. 

6.  At  6  a.m.  one  day  the  temperature  was  “5°.  By  noon  of 
that  day  it  had  risen  to  the  freezing  point  of  water.  How  many 
degrees  had  the  temperature  risen?  37° 

7.  One  morning  the  temperature  was  “3°.  By  mid-afternoon 
it  had  risen  12°;,  and  by  nightfall  it  had  dropped  10°.  What 
temperature  did  the  thermometer  register  at  nightfall?  _i° 

Use  the  scale  of  the  thermometer  pictured  if  needed  to  find 
the  difference  in  temperature  between  readings  of 

8.  25°  and  12°.  13°  9.  “5°  and  18°.  23°  10.  112°  and  80°.  32° 

11.  -15°  and  5°.  20°  12.  17°  and  51°.  34°  13.  “7°  and  ~4°.  3° 
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tl  _  4.L  si 

n  —  jo  —  a 


Subtract 

-i  i 
->2 


3  3 

4—4 


n  =  2# 


2.  3£ 

7 

8 


32 

J8 

7 

8 


Adv  ise  pupils  to  show  each  step  of  the  work  as  in  the  box  and  to  write  the  numerals 
neatly  to  avoid  careless  errors. 

Subtracting  with  Mixed  Forms 

Subtraction  requiring  renaming  [O] 

1.  Betty  bought  3^  yd.  of  ribbon.  She  used  £  yd. 
for  a  belt.  How  long  was  the  piece  of  ribbon  she  had 
left?  n  =  3jr  —  £ 

a.  In  the  box,  why  do  we  first  express  3^  as  3£? 

Can  £  be  subtracted  from  £?  N0  To  show  a  common 

,  _  0  ,  denominator  of  4 

b.  3£  =  (2  +  1)  +  |  =  2  +  (£4  +  |)  =  2£6 

c.  What  is  2|  minus  |?v Betty  had  l?i  yd.  of  rib¬ 
bon  left.  2 ! 

Ex.  2-4.  Subtract.  Explain  each  step  of  the  work  and  then 

tell  how  to  finish  the  example.  Key  idea:  Rename  sum  with  a  mixed  form  from 

which  known  addend  can  be  subtracted. 


32 

J4 


96 

z4 

3 

4 

2- 

z4 


OlO 

7 

8 

0?3 

% 


3  - 

Z6  ~  Z6  ~ 

2  _  4  _ 

3  6  ~ 


U7 

1  6 

4 

6 

1-3  = 

1 6 


4-  H  =  5*  = 

3A  =  3*  =  3+ 


T6 


16 


U1 


>1  11 
-•  -  16 


[W] 

Ex.  5-10.  Subtract.  Show  the  steps  as  in  the  box. 

8.  7^  9.  6§  10.  5t% 


5.  21 


6.  4f 


7  8-^- 

4.  o10 


3 

-EO4I 

10 


1 


2  2 

3 


9.  6| 

1 

2 


■5i 


21 


Ex.  11-19.  Find  the  number  for  n.  Show  the  work  in  vertical 
form.  Express  answers  in  simplest  form. 

T2  4"  n  =  1 1  14.  n  +  £  =  7^  6| 

12.  21  +  6§  =  W9f  15.  n  +  J  =  41  3 1 

13-  »  +  A  =  5  if  19.  7tI,  -  4=j  =  n2i  19.  n  =  5§ 


17.  n 


_Z_  _  5  27 
32  -  8  r2 


18.  n  —  £  =  2§  3i 


lg3* 

y  9 


To  Keep  in  Practice 


[W] 


Ex.  1  10.  Estimate,  divide,  and  check.  For  example,  record 
your  estimate  for  Ex.  1  by  writing,  50  <  ( 4,154  +  78)  <  60. 

1.7814J54  2.  86)74#  "8  3.  42+^°  4.  93^6^R44  5.  4712#  ^ 

7-9217 8.  7314#  ^  9.  6415#' 10.  8315#' 


_ _ 73,  R33 

6.  54)3 575 
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Pupil’s  Objectives 

(a)  To  learn  to  subtract  rational  numbers  when 
renaming  of  the  sum  is  necessary  to  facilitate  the 
subtraction;  (b)  to  extend  ability  to  find  and  use 
the  least  common  denominator  of  two  fractions; 
and  (c)  to  maintain  division  skills. 

Background 

There  is  only  one  new  step  in  the  subtraction 
work — finding  the  L.C.D.  and  renaming  one 
number  so  that  both  numbers  are  expressed  with 
fractions  showing  the  L.C.D. 

Teacher’s  Preparation 

From  colored  paper  make  models  of  circular 
regions  approximately  12  in.  in  diameter.  Cut  one 
model  into  fourths  and  mark  one  so  that  it  may 
be  cut  easily  into  sixteenths. 

Pre-Book  Lesson 

Display  models  for  3  unit  regions  and  a  5  region. 
Have  a  pupil  show  on  the  board  the  rational 
number  suggested  by  the  regions.  Then  write: 
3y  Tef  =  n- 

Ask  a  pupil  to  remove  yg  of  a  region.  Elicit  from 
pupils  that  the  \  region  may  be  replaced  by  yg-  of  a 
region,  but  we  need  more  sixteenths  in  order  to  be 
able  to  remove  ye. 

When  pupils  suggest  partitioning  1  unit  region 
into  16  sixteenths,  have  it  done.  Then  indicate 
that  there  are  2yg  regions.  After  yg  of  a  region  is 
removed,  ask  pupils  to  represent  on  the  board  the 
subtraction  being  illustrated.  Provide  guidance  so 
that  all  of  the  steps  are  recorded  as  shown  below. 

Subtract 

-2  1  _  T  4  _  920 

•J4  —  J16  —  z16 

_7 _ _7 _ J_ 

16—  16—  16 


Using  the  Text  Page 

•  Ex.  2.  As  pupils  explain  the  work,  ask  them  to 
imagine  they  are  working  with  unit  regions  and 
parts  of  regions  as  they  did  in  the  Pre-Book  Lesson. 

•  Ex.  3-4.  Have  these  examples  explained 
without  reference  to  models  for  the  numbers.  For 
Ex.  3,  a  pupil  may  explain  that  to  subtract  §  from 
2g,  we  need  a  common  denominator.  Since  6  is  a 
multiple  of  3,  the  L.C.D.  is  6.  Then  we  rename  § 
as  g.  To  subtract  g  from  2g,  we  rename  2g  as  1  + 

(t  +  i),  or  li- 

•  Ex.  5-10.  Discuss  the  first  step  of  each  example 
orally  before  assigning  the  examples  for  independ¬ 
ent  work.  The  first  step  includes  the  identifica¬ 
tion  of  the  L.C.D.  of  the  fractions  and  the  renaming 
necessary  to  express  both  numbers  with  fractions 
showing  the  L.C.D. 

•  Ex.  11-19  (oral).  Have  pupils  tell  whether  n 
in  each  mathematical  sentence  represents  an  un¬ 
known  sum  or  an  unknown  addend.  Direct  pupils 
to  write  add  or  subtract  above  each  example. 

•  Ex.  1-10  (lower  part  of  page).  Provide 
assistance  for  pupils  in  obtaining  and  recording 
an  estimate.  For  Ex.  1,  show  on  the  board  that 
78  X  5  =  390  and  78  X  6  =  468.  The  multiple  to 
use  in  dividing  tens  is  390,  and  the  quotient  is 
greater  than  5  tens  and  less  than  6  tens. 

Note  that  we  may  indicate  this  by  using  symbols 
of  inequality  thus:  50  <  (4,154  -5-  78)  <  60. 

Individualizing  Instruction 

•  For  slower  learners,  discuss  and  then  have  pupils 
work  Ex.  5-10  (top  part  of  page)  one  at  a  time. 
You  will  need  to  check  each  step  and  insist  upon 
the  use  of  the  correct  form. 

•  You  may  wish  to  excuse  more  capable  pupils 
from  the  Pre-Book  Lesson.  Assign  Ex.  1-7  for  in¬ 
dependent  work.  Check  Ex.  5-7,  and  pupils  who 
have  succeeded  with  these  may  continue  independ¬ 
ently  with  Ex.  8-19. 
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Pupil’s  Objectives 

(a)  To  review  facts  in  the  table  of  weight  meas¬ 
urement;  (b)  to  learn  the  meaning  of  net  weight-, 
and  (c)  to  obtain  practice  in  solving  verbal  prob¬ 
lems  which  involve  measures  of  weight. 

Background 

The  weight  of  the  contents  of  a  can,  box,  or  some 
type  of  container  is  called  the  net  weight  of  the  item. 

Pupils  are  familiar  with  the  ounce  and  the  pound 
as  standard  units  of  weight,  but  they  have  had 
fewer  opportunities  to  use  the  ton  as  a  unit.  First¬ 
hand  experiences  with  ounces  and  pounds  in  their 
environment  lead  to  reasonably  definite  concepts 
of  these  units,  but  this  is  not  true  for  a  ton,  which 
is  a  rather  vague  concept  even  for  an  adult.  One  of 
the  aims  of  the  work  on  this  page  is  to  try  to  make 
the  ton  a  more  meaningful  concept. 

The  verbal  problems  which  illustrate  the  use  of 
measures  of  weight  in  social  situations  are  all  1-step 
problems  with  the  exception  of  Ex.  1 1 . 

Teacher’s  Preparation 

Anticipate  the  lesson  on  page  205  and  ask  pupils 
to  bring  to  class  labels  from  packages  and  cans 
which  give  the  net  weight  of  the  contents.  Display 
these  labels  on  the  bulletin  board.  Ask  pupils  to 
provide  also  some  empty  tin  cans  of  various  sizes 
which  may  be  weighed. 

Have  available  a  kitchen  scale  for  use  during 
the  lesson. 

Using  the  Text  Page 

•  Ex.  1-2.  Help  pupils  to  understand  that  we  find 
net  weight  by  thinking  of  the  measure  of  weight  of: 

a.  the  container  and  its  contents  as  a  sum; 

b.  the  container  as  the  known  addend; 

c.  the  contents  as  the  unknown  addend. 


Use  the  kitchen  scale  to  illustrate  the  idea  of  net 
weight  by  weighing  a  chalk  box  filled  with  marbles, 
then  remove  the  contents  and  weigh  the  box  alone. 
While  there  is  no  particular  reason  for  finding  the 
net  weight  of  marbles,  the  activity  demonstrates 
the  necessity  for  placing  the  marbles  in  a  container 
in  order  to  be  able  to  find  their  weight. 

•  Ex.  5-6  (oral).  Ask  the  weight  of  5  pupils  in 
the  class  and  have  pupils  find  the  mean  average  of 
their  weights  on  the  board.  Ask  pupils  to  do  the 
computation  on  their  papers  to  find  the  number 
of  5th  grade  pupils  it  would  take  to  weigh  ap¬ 
proximately  1  ton  or  2,000  lb. 

•  Ex.  5-11  (written).  Tell  pupils  to  write  an 
English  sentence  to  answer  the  question  in  each 
problem  after  they  have  written  and  solved  the 
mathematical  sentence. 

•  After  pupils  have  completed  the  page,  discuss 
each  problem  and  its  solution.  For  Ex.  7,  have  the 
measurements  18f  lb.  and  lj  lb.  expressed  in 
pounds  and  ounces.  For  Ex.  9,  have  each  meas¬ 
urement  expressed  in  pounds  and  a  fractional  part 
of  a  pound. 

Individualizing  Instruction 

•  For  slower  learners,  have  problems  5-10  read 
aloud  and  discussed.  Have  the  mathematical  sen¬ 
tence  shown  on  the  board  for  each  example,  then 
have  pupils  solve  them. 

•  Direct  more  capable  pupils  to  find  out  at  home 
or  at  an  automobile  dealer’s  the  weight  in  pounds 
of  different  makes  of  cars.  Have  the  weight  of  each 
make  expressed  in  tons  and  pounds. 

Illustration:  A  car  weighing  4,292  lb.  weighs 
292  lb.  more  than  2  tons. 

•  Have  all  pupils  make  lists  of  things  that  are 
usually  bought  by  the  pound,  ounce,  and  ton. 
Name  these  things  in  lists  on  the  board. 
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Emphasize  the  advantage  of  having  different  sized  standard  units  in  the  table 
of  weight  measurement. 

*  Reviewing  Measures  of  Weight 

Meaning  of  net  weight  [0] 

1.  The  box  of  tomatoes  on  the  scale  weighs  21i  lb. 

The  empty  box  weighs  1^  lb.  The  weight  of  the  tomatoes 
is  _???  Ib- 

We  say  that  the  net  weight  of  the  tomatoes  is  20  lb. 

2.  Gail  read  the  information  on  the  labels  of  the 
canned  goods  shown  at  the  right  which  her  mother  had 
bought  at  the  supermarket.  Explain  the  meaning  of  net 
weight. v  Read  the  net  weight  shown  on  each  can.  See  cans. 

The  weight  of  the  contents 

3.  How  many  ounces  less  than  2  lb.  was  the  net  weight  of 
the  apricots?  2 

4.  How  many  ounces  less  than  1  lb.  was  the  net  weight  of 
the  soup ?v the  milk?  l  j 

5  2 

2,000  [W] 

5.  One  ton  equals  _?  _  lb.  How  many  bags  of  grain  weighing 
100  lb.  each  would  it  take  to  weigh  a  ton?  20 

6.  A  truck  loaded  with  bags  of  grain  weighed  4,760  lb. 

This  is  how  many  pounds  more  than  2  tons?  760 

7.  A  pail  of  cherries  weighed  18 J  lb.  If  the  pail  weighed 
li  lb.,  what  was  the  net  weight  of  the  cherries?  17  \  ib. 


8.  What  would  the  cherries  in  Ex.  7  cost  at  16<£  a  pound?  $2.80 

9.  Tom’s  mother  bought  3  steaks.  One  weighed  1  lb.  4  oz., 
another  weighed  1  lb.  14  oz.,  and  the  third  weighed  2  lb.  3  oz. 
How  many  pounds  of  steak  did  she  buy?  5  if 

10.  If  each  bushel  of  tomatoes  weighs  56  lb.,  what  is  the 
weight  of  15  bushels  of  tomatoes?  840  ib. 


11.  Ann  bought  a  1-lb.  bag  of  potato  chips  for  96<£.  Joan 
paid  56 <£  for  an  8-oz.  bag  of  potato  chips.  What  was  the  cost 
per  ounce  for  each  bag  of  potato  chips  ?v  Which  one  cost  more 

per  ounce?  8-oz.  bag  6<£  per  ounce  for  1  Ib.  bag 

7<f  per  ounce  for  8-oz.  bag 
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*  Remind  pupils  that  a  mixed  form  names  a  rational  number  greater  than  1,  but  the 

converse  is  not  always  true.  For  example,  2,  3,  and  so  on,  name  numbers 

greater  than  1,  but  are  not  mixed  forms^ 


Addition  and  Subtraction 

*  Mixed  forms  [O] 

1.  One  of  Hal’s  rabbits  weighs  2|  lb. 
The  other  weighs  3§  lb.  Together  they 
weigh  how  many  pounds?  What  is  the 
mathematical  sentence?  n  =  2  f  +  3 1 

a.  Box  A.  Why  is  2|  renamed 

To  show  a  common  denominator  of  8 

2  +  |?  a  What  is  |  plus  f?  ^ 

b.  Tell  what  you  think  to  express 
in  mixed  form.  t  =  I  +  I=1  +  I=11 

c.  Is  6|  in  simplest  form?3  Yes 

d.  Hal’s  rabbits  weigh  _?6Jlb. 

2.  One  rabbit  weighs  how  many  more 
pounds  than  the  other?  n  =  3§  —  2| 

a.  Box  B.  Can  |  be  subtracted 
from  §?NoCan  we  think  of  3|  as 
(2  +  1)  +  §?  Yes 

b.  If  we  rename  1  as  g,  we  can  think  2  +  (g  +  g)  equals 
2  +  What  is  minus  |?  I  7 

c.  One  of  the  rabbits  weighs  _?!  lb.  more  than  the  other. 


more 


n  =  2J  +  3§ 
Add 

2f  =  2  + 

3|  =  3  + 


6 

S 


¥  ~  t  +  t 
=  1  +1 
=  If 


5  +  ~  5  +  l|  -  6 


8 


n  =  6 1 


B 


n  =  3§  -  2| 


Subtract 

2|=2| 


2f 


7 

5 


n  -  8 
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Pupil’s  Objectives 

(a)  To  extend  ability  to  add  and  subtract  ra¬ 
tional  numbers  expressed  in  mixed  form;  and  (b) 
to  use  rational  numbers  in  the  solution  of  verbal 
problems. 


Background 


Pupils  understand  that  a  mixed  form  such  as  2^- 
consists  of  a  standard  numeral  for  a  whole  number 
and  a  fraction.  In  Ex.  a  below,  the  longer  way  of 
expressing  a  number  is  used  to  emphasize  the 
importance  of  recording  the  standard  numerals 
carefully  in  one  column  and  the  fractions  in  another 
column.  Then  the  sum  of  the  numbers  shown  in 
each  column  is  found.  Exactly  the  same  procedure 
is  used  in  Ex.  b. 


longer  way 
a  Add 

2A  =  2+'& 

51  =  5  +  H 

7  +  ff  =  7  +  l^  =  8T7e 


shorter  way 
b.  Add  ” 

_ oJL 

Z1  6  —  Z1  6 
Cl  —  Cl4 
D8  —  ^16 

723  _  p  7 
'16  —  O  i  e 


Using  the  Text  Page 


•  Ex.  1 .  Have  the  problem  read  and  ask  pupils 
to  estimate  the  answer  as  between  5  and  6  or 
between  6  and  7.  Encourage  pupils  to  explain  their 
way  of  thinking. 

In  box  A,  direct  attention  to  the  longer  way 
of  expressing  the  numbers  and  to  the  column 
arrangement  for  whole-number  numerals  and  for 
fractions.  Have  the  example  worked  on  the 
board,  using  the  shorter  way  of  expressing  the 
numbers. 

When  pupils  show  how  to  express  in  mixed 
form,  have  them  refer  to  the  work  in  the  box. 


•  Ex.  2.  Have  pupils  explain  what  name  is 
used  for  1  when  3§  is  renamed  so  as  to  subtract. 
If  necessary,  review  the  developmental  work  on 
page  202. 

•  Ex.  4-7  (oral).  Discuss  each  example  and  have 
pupils  tell  what  name  is  used  for  1  as  each  sum  is 
renamed  to  make  possible  the  subtraction  of  the 
known  addend. 

•  Ex.  8-13.  After  pupils  complete  Ex.  8,  9,  and 
10,  check  to  see  how  well  they  are  succeeding. 
Provide  additional  oral  work  for  those  who  need  it, 
while  other  pupils  continue  with  Ex.  11-13. 

Individualizing  Instruction 

•  Emphasize  for  all  pupils  the  necessity  for 
writing  the  correct  forms  as  they  solve  addition 
examples.  Sometimes  pupils  try  to  save  time  by 
using  the  incorrect  form  shown  in  Ex.  d  below. 


Correct  form  Incorrect  form 
c.  Add  d.  Add 


Some  of  your  pupils  may  be  able  to  do  part  of 
the  work  mentally  and  thus  omit  recording  some 
steps  entirely  as  illustrated  in  Ex.  b  in  the  Back¬ 
ground  section.  This  is  acceptable,  but  do  not 
permit  the  use  of  the  form  shown  in  Ex.  d. 

•  Slower  learners  may  need  additional  practice  in 
the  type  of  renaming  presented  on  page  202. 

•  Assign  Ex.  e-h  below  for  more  capable  pupils. 

They  should  work  within  the  parentheses  first, 

then  write  true  mathematical  sentences  using  >  or 
<  or  =  instead  of  the  question  mark. 

e-  (4f  -  2&)  _?_  2  f.  (7f  -  1H)  _?_  5 
e-  (8*-  2|)„?_6  h.  (9ft-  2f)_?_6i 
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NOTES 
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3.  Box  C.  In  the  computation,  why  is  the  sum 

6fo  renamed  5j4? v What  is  the8number  for  «?3  i 
in  computing,  you  may  prefer  to  use  the  long  way 

°  n  =  -  2| 

Subtract 

to  express  numerals  in  mixed  form  as  in  box  A  or 

6-3-  —  3  _  1 3 

To  -  °io  ~  -To 

the  short  way  as  in  boxes  B  and  C.  Use  the  compu- 

2 4  —  98  _  98 

0  To  —  zi  0 

tational  form  you  understand  best. 

n  ?5  ■?  1 

0 1  To 

n=  _?_  2 

[w] 

Ex.  4  7.  Copy  and  complete  each  subtraction. 

4.  7i 

3f 


74  _  f.?  12 
'8  ~  u8 


5. 


38 


72  J?  5 
_8 
72  J?  7 
J8 


6.  5^ 


7_ 

2 


92 

^3 


=  5_?_7  =  4_j 
J12  T 

_  9  ?  8 _ .  9  ? 

a12  —  ^42 


?_19 

2" 

?  8 


7. 


4A 

1* 


9_3_ 

yl  6 


4-4.  _  3_ 

■*  1 5  -*1 

1  ?_12—  1  ? 
ii5  ~  ir 


•p_19 

5 

? 12 
’5 


9  ?  7 
z  ?  Is 


4| 


9  tV  =  8t? 

14 


2\  LL 

■  12 


4  ?  —  4  ? 
*16  ^16 


19 


14 


4  _?_5 

T  6 


Ex.  8-13.  Subtract 
9.  7f 


8.  61 


95 

=6  3  t 
°  2 


11 

i4  c 

-  5  - 

J  8 


Ex.  14-19.  Add. 


14.  3f 
2y9o 


15.  71 


31 

J3 


10. 

91 

y2 

11. 

i' — • 

00 

12. 

51 

J2 

13. 

85 

°6 

4* 

3| 

l-9- 
1 1  6 

3ii 

-'12 

4i 

0  15 
J  16 

16. 

gjL 

y  20 

17. 

8f 

18. 

6i 

19. 

7| 

1 

2 4 

12T 

2M 

n4 

413 

^20 

u-A 

5U 

20.  The  length  of  a  rectangle  is  two  times  its  width.  If  the 
width  is  16 J  ft.,  what  is  the  perimeter  in  feet  of  the  rectangle?  9ff 
16J  ft.  =  1  rod,  what  is  the  perimeter  in  rods?  6 

21.  The  area  of  a  rectangle  is  1,170  sq.  in.  The  length  of  the 
rectangle  is  45  in.  What  is  its  width?  26  in. 

22.  The  length  of  the  rectangle  pictured  is  how 
much  greater  than  the  width?  5  f  ft. 

23.  Two  sides  of  a  triangle  are  each  5§  ft.  The 
third  side  is  8  ft.  What  is  the  perimeter  of  the 
triangle?  19 1  ft. 

♦  Extra  Examples.  Set  94.  #  Extra  Activity.  Set  159. 


13  — 
J  16 
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*  The  idea  of  a  doing  and  an  undoing  operation  is  uti  I  i  zed  in  checking  the  subtraction. 

Practice  in  Subtracting  Rational  Numbers 

Checking  subtraction  [O] 

1.  Box  A.  In  step  (1)  of  the  computation, 
can  ^  be  subtracted  from  ^?No  Explain  why 
we  need  to  write  step  (2).  So  that  we  may  subtract  £ 

*  2.  Box  B.  Explain  how  the  addition  shows 
that  the  subtraction  for  box  A  is  correct.  ^  Is  the 
following  a  true  sentence?  Yes  Addend  +  Addend  =  Sum 


n  =  —  2\ 

Subtract 

(Step  1)  (Step  2) 
5  _  t  5  _ 


=  3U 


r\3  _  o  9  _  o 

—  Zi  o  —  Z. 


9 

12 


n  =  1§ 


1  8  _  1  ? 
l12  ~  L3 


(4A  -  2f )  +  2f  =  4^ 


[w] 

Ex.  3-8.  Subtract.  Express  each  answer  in  simplest 
form.  Check  each  example  as  in  box  B. 

3-  8TS  -  3S  =  n  *  M  6-  9T5  +  n  =  2l  12  ji 

4- »  =  4|-l*2i  1.  17ft-  8g-fn£ 

5.  12§  =  «  +  9ji2|  8.  n  =  1  If  —  5|  5  jj 

Ex.  9-17.  Find  the  number  for  n.  Check  your  work. 


9-  n  =  9J  +  3H,3f  12.  «  =  5|  -  *5|  15.  5^  -  «  =  3J  ,  it 

10.  8^  +  n  =  17f 8 ^13.  n  +  7jf  =  lO^M.  n  =  3f  +  8^  12i 

11.  »  +  9^  =  14^14.  n  -  4f  =  8*,3j|17.  6^  -  n  =  2f  3| 


Working  with  Measures 


Ex.  1-14.  Copy  and  complete. 

1.  3J  ft.  =  _?4_2  in. 

2.  24  ft.  =  _?lyd. 


Review  [W] 


8.  1|  doz.  =  _?2°  things 

9.  72  eggs  =  dozen  eggs 


3.  1^  yd.  =  _?4_  ft. 


10.  2\  lb.  =  _?3_6oz. 


4.  If  gal.  =  _?7  qt. 

5.  16  qt.  =  _?1  gal. 

6.  3  qt.  =  _?1  gal. 

7.  10  oz.  =  _  ?  I  lb. 


11.  lg  lb.  =  _  ?3_°  oz. 

12.  21  sq.  yd.  =  _?189sq.  ft. 

13.  108  sq.  ft.  =  _?L2sq.  yd. 

14.  72  sq.  in.  =  _??  sq.  ft. 
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Pupil’s  Objectives 

(a)  To  extend  skill  in  adding  and  subtracting 
rational  numbers  expressed  in  mixed  form;  (b)  to 
learn  to  check  the  subtraction;  and  (c)  to  review 
the  conversion  from  one  unit  of  measurement  to 
another. 

Background 

The  effect  upon  a  given  number  of  subtracting  a 
number  and  then  adding  the  same  number  (or  of 
adding  a  number  and  then  subtracting  the  same 
number)  was  first  presented  on  page  19  of  the 
Grade-5  text.  It  has  been  applied  throughout  the 
text  in  checking  the  result  of  subtracting  a  whole 
number  as  in  Ex.  b.  Now  on  page  208  the  idea  is 
utilized  in  checking  the  result  of  subtracting  a 
rational  number  as  in  Ex.  d. 

In  general,  if  x  —  y  =  z,  then  x  =  z  +  y. 


a. 

b. 

c. 

d. 

Subtract 

Add 

Subtract 

Add 

4,021 

2,035 

12i 

6f 

1,986 

1,986 

5f 

5f 

2,035 

4,021 

6f 

12i 

It  has  been  pointed  out  that  Mathematics  We  Need 
makes  provision  for  review  of  concepts  and  for  main¬ 
tenance  of  skills.  The  section  in  the  lower  part  of 
the  page  reviews  relationships  in  the  tables  of 
linear,  weight,  and  liquid  measurement.  It  provides 
practice  in  expressing  a  given  measurement  in  a 
different  unit  of  measurement,  as  in  2§  ft.  =  _?_ 
inches,  and  10  qt.  =  _?_  gal. 

Pre-Book  Lesson 

Show  on  the  board  Ex.  e-h  in  column  I.  Ask 
pupils  to  tell  the  operation  to  use  to  find  the 
number  for  n  in  each  sentence.  Establish  that 
subtraction  is  the  operation  to  use  for  Ex.  f  and  h  as 
well  as  for  Ex.  e  and  g. 

Now  show  on  the  board  the  solutions  given  in 
column  II  for  Ex.  e-h.  Ask  pupils  how  to  find  if 
each  answer  is  correct  by  using  an  operation  other 


than  subtraction.  Elicit  that  we  may  add  the  known 
addend  and  the  unknown  addend.  If  the  result  is 
the  given  sum,  then  we  say  that  the  example  checks. 
Generalize  that  in  each  of  Ex.  e-h  the  doing  op- 


eration  was  subtraction, 
is  addition. 

so  the  undoing  operation 

I 

II 

e.  n  =  3,056  -  1,498 

n  =  1,558 

f.  n  -f-  2,481  =7,130 

n  =  4,749 

g.  n  =  121-8* 

n  =  3  yo 

h.  2f  +  n  =  9^ 

n  =  7\ 

On  the  board  have  pupils  perform  the  additions 
necessary  to  check  Ex.  e-h.  Have  reworked  the 
examples  for  which  the  check  indicates  that  the 
solution  is  incorrect.  [Ex.  f  and  h] 

Using  the  Text  Page 

*  Ex.  1-2.  Use  the  oral  discussion  to  reinforce 
the  ideas  developed  in  the  Pre-Book  Lesson. 

®  Ex.  3-8.  Direct  pupils  to  work  an  example 
and  show  the  check  before  going  on  to  the  next 
example. 

Advise  pupils  to  use  ample  space  for  each  ex¬ 
ample.  Far  too  often  pupils  get  incorrect  answers 
because  of  carelessly  made  numerals,  failure  to 
align  numerals  properly,  and  lack  of  adequate 
working  space  for  each  example.  All  steps  which 
a  pupil  needs  to  record  should  appear  beside  the 
example — no  work  should  be  done  on  so-called 
“scratch  paper.” 

Check  pupils’  work  for  Ex.  3-8  before  assigning 
Ex.  9-17.  Remind  pupils  to  “commute  the  ad¬ 
dends”  in  checking  addition. 

Individualizing  Instruction 

Have  slower  learners  tell  the  L.C.D.  to  use  for 
each  of  Ex.  3-8.  Check  to  see  that  they  write  the 
example  correctly  in  vertical  form.  If  they  are 
unable  to  rename  numbers  by  computing,  display 
fraction  charts  for  halves,  fourths,  eighths,  and  six¬ 
teenths  and  also  for  thirds,  sixths,  and  twelfths- 
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Pupil’s  Objectives 

(a)  To  maintain  skills  in  addition,  subtraction, 
multiplication,  and  division  of  whole  numbers;  (b) 
to  review  the  use  of  signs  of  inequality;  and  (c)  to 
extend  ability  to  solve  verbal  problems  which  use 
rational  numbers  in  measurements  of  weight. 

Background 

This  is  the  third  opportunity  pupils  have  had 
in  Chapter  5  to  obtain  practice  in  division  when 
divisors  and  quotients  are  named  by  2-place  numer¬ 
als.  Other  practice  exercises  were  contained  on 
pages  200  and  204. 

Some  pupils  may  succeed  with  Ex.  1-4  on  page 
209,  but  may  have  difficulty  with  Ex.  5-10  since 
the  operation  indicated  in  the  mathematical  sen¬ 
tence  is  not  the  operation  for  finding  the  number 
for  n  in  all  of  the  sentences.  You  will  need  to 
review  the  factors-product  relationship  for  these 
pupils. 

Ex.  11-16  are  really  3-step  examples.  Each 
example  involves  carrying  out  two  operations  sep¬ 
arately,  then  making  a  comparison  of  the  results 
of  the  two  operations. 

Solution  of  the  verbal  problems  requires  the 
ability  to  add  and  subtract  rational  numbers  and 
knowledge  of  the  facts  in  the  table  of  weight  meas¬ 
urement. 

Using  the  Text  Page 

•  Ex.  1-10.  Assign  only  the  odd-numbered  ex¬ 


amples  from  this  set.  Discuss  these  examples  and 
check  the  answers.  Direct  pupils  who  succeeded 
to  continue  with  the  even-numbered  examples 
while  you  provide  assistance  in  division  for  other 
pupils.  In  the  re  teaching  which  may  be  necessary, 
refer  back  to  pages  163  and  167.  Insist  that  pupils 
who  have  difficulty  make  partial  tables  of  multiples 
of  the  divisors  on  their  papers.  Do  not  permit  the 
use  of  scratch  paper,  since  you  cannot  locate  and 
diagnose  errors  pupils  make  in  working  on  scratch 
paper. 

•  Ex.  11-16.  Assign  these  examples  only  for 
pupils  who  had  little  or  no  difficulty  with  Ex.  1-10. 

•  Ex.  1-6.  (lower  part  of  page)  Direct  pupils 
to  write  and  solve  mathematical  sentences  for 
problems  in  which  this  is  helpful  in  answering 
the  problem  question.  Indicate  that  this  is  not 
necessary  for  all  problems. 

After  pupils  complete  the  set  of  problems,  discuss 
each  one  having  different  ways  of  thinking  ex¬ 
plained  by  the  pupils. 

Individualizing  Instruction 

•  Slower  learners  who  have  not  mastered  all  basic 
multiplication  facts  may  need  to  refer  to  charts 
showing  multiples  of  1-9;  also  multiples  of  10-90. 
Each  of  these  pupils  should  make  a  fist  of  facts 
which  have  not  been  mastered,  and  consistent  study 
should  take  place. 

•  For  slower  learners ,  read,  discuss,  and  work  the 
verbal  problems  one  at  a  time. 
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Point  out  that  these  examples  require  3  steps-carrying  out  the  two  operations 
separately,  then  making  a  comparison  of  the  results  of  the  two  operations. 

To  Keep  in  Practice 


Ex.  1-4.  Copy,  divide,  and  check. 

- 56j.R23  $  0.46.  RO  p:,? 

1.  37]p95  2.  95)$43.70  3.  87)2^90 


[W] 

_ _ 421*  R  15 

4.  79)2^80 


Ex.  5-10.  Find  the  number  for  n. 

26,942 

5.  n  -f-  38  =  709a  6.  n  X  93  =  5,208  56  7. 


586  =  3,174  3,760 


8.  1,872  -±n  =  7824  9.  n  =  48  X  740  v  10.  39  X  n  =  1,560  40 
*  Ex.  11-16.  Copy  and  write  =  or5'<°or  >  in  the  blank  to 


make  a  true  mathematical  sentence. 

11.  6  X  528  _?>_  82  X  38 

12.  3,600  45  _?^29  +  57 

13.  (4  X  6)  X  3  _?:  5,166  +  82 


Show  your  computation. 

14.  6,000  -  1,584  _?I  96  X  46 

15.  1,938  -  57  _?_  2,004  -  1,969 

16.  2,759  +  887  _?!  92  X  39 


Using  Rational  Numbers  in  Problems 


[w] 

1.  Sally  used  2\  cups  of  milk  for  a  pudding  and 
If  cups  of  milk  in  making  a  cake.  How  many  cups 
of  milk  did  she  use  for  both?  4  i 

4 

2.  How  much  more  or  less  than  a  quart  of  milk 
did  Sally  use  for  the  pudding  and  the  cake?  4  cup  more 

3.  Sally’s  mother  bought  a  fruit  cake  weighing 
2|  lb.  After  serving  the  fruit  cake  at  Sally’s  party, 
she  had  §  lb.  of  it  left.  How  many  pounds  of 

fruit  cake  had  been  eaten?  i  i 

8 

4.  How  many  ounces  of  fruit  cake  were  left?  m 


5.  If  a  bag  of  potato  chips  weighs  10  oz.,  how  much  more  or 
less  than  1J  lb.  do  three  bags  weigh?  6  oz.  or  J-  lb. 

6.  A  large  bag  of  potato  chips  which  weighs  1J  lb.  sells  for 
the  same  price  as  three  bags  which  weigh  §  lb.  each.  How  many 
more  pounds  of  potato  chips  do  you  get  by  buying  a  large  bag 
than  by  buying  three  of  the  smaller  bags  ?  § 
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*This  page  reinforces  the  idea  that  using  estimates  with  rounded  numbers  is  a  good 
means  of  judging  the  reasonableness  of  answers. 


0 


1 


2 


3Z 

8 


■+- 


*  Estimating  Sums  and  Unknown  Addends 

Numbers  expressed  in  mixed  form  [O] 

1.  On  the  number-line  picture  above,  what  whole  number  is 
pictured  nearest  3§?4  2\~> 2  What  is  the  sum  of  these  two  whole 
numbers?  6 

6i- 

2.  On  the  board,  find  the  sum  of  3|  and  2£.a  Compare  this 
sum  with  your  estimate  of  the  sum  for  Ex.  1. 

To  estimate  the  sum  of  two  or  more  numbers  expressed 
in  mixed  form,  round  each  number  to  the  nearest  whole 
number  and  find  the  sum  of  the  whole  numbers. 


3.  Estimate  the  sum  for  Ex.  a-c.  On  the  board,  record  your 
estimate  and  then  find  the  sum  of  the  numbers.  Compare  the 
sum  with  your  estimate. 

•'4  +  4  =  8  11  +  3=14  5  +  3  =  8 

a*  n  =  4T3g  -f  3§s|-  b.  10J  +  3^  =  «i3  £5  c.  n  =  5§  +  3^8  § 
The  answer  for  a  subtraction  example  with  numbers  expressed 
in  mixed  form  can  also  be  estimated  by  rounding  each  number 
to  the  nearest  whole  number  and  then  subtracting. 


4.  Estimate  the  unknown  addend  for  Ex.  a-c.  At  the  board, 
subtract  and  compare  your  answer  with  the  estimate. 


a '  n  =  9T6 


9-3  =  6  *  '  9-4  =  5  '  23-8=15 

^8  6  1!  b*  8^  —  3^  =  ns  c.  n  =  23^  —  8^y14 
5.  Estimate  to  decide  if  the  answers  for  Ex.  a— c  are  reasonable. 


a*  n  —  +  2§ 

n  =  2^  5+3=8 

No 


b.  n  =  101  +  3 


’fh  c*  85  —  5^  =  n 
n  =  3f 


n  =  14^io  +  4=i4  n  =  3|4.  8-6  =  2 

No 

[W] 

Ex.  6-14.  Make  an  estimate  and  record  it.  Then  find  the 


number  for  n. 

6.  «  =  5^  +  9-^m f  9.  3&  +  2\  =  12.  n  =  3i  + 

8-5-3  A  "  A 


9-7  =  2 


1.  n  -  7^-  4^ 3 1  10.  -  6^  =  w2|13.  14^  =  8^  -f  «6  + 

8.  n  ~  3J  +  3-^7  j-  11.  n  +  6§  =  8ji2jti44  6|  —  n  =  4^2| 
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Pupil’s  Objectives 

(a)  To  learn  to  round  a  rational  number  ex¬ 
pressed  in  mixed  form  to  the  nearest  whole  num¬ 
ber;  and  (b)  to  gain  practice  in  estimating  sums 
and  unknown  addends  in  working  with  rational 
numbers. 

Background 

The  idea  of  rounding  a  rational  number  expressed 
in  mixed  form  to  the  nearest  whole  number  is 
merely  an  extension  of  the  idea  of  rounding  a 
counting  number  to  the  nearest  10,  100,  or  1,000. 

Throughout  the  text  there  has  been  consistent 
emphasis  upon  the  advisability  of  using  estimates 
with  rounded  numbers  as  a  means  of  judging  the 
reasonableness  of  answers.  This  page  continues  and 
reinforces  the  idea. 

Pre-Book  Lesson 

•  Ask  a  pupil  to  round  387  to  the  nearest  hun¬ 
dred  and  explain  his  thinking.  Elicit  the  response 
that  387  is  nearer  to  400  than  to  300  because  it  is 
greater  than  350,  the  number  halfway  between 
300  and  400.  If  necessary,  refer  to  the  number-line 
pictures  on  pages  24-25  of  the  text.  Have  Ex.  a-c 
worked  and  explained. 

a.  Round  5,486  to  the  nearest  thousand. 

b.  Round  17,842  to  the  nearest  ten  thousand. 

c.  Round  6,500  to  the  nearest  thousand. 

Emphasize  the  need  to  consider  the  number 

halfway  between  the  two  numbers  to  which  a  given 
number  could  be  rounded. 

Ex.  a.  5,480  <  5,500,  the  number  halfway 
between  5,000  and  6,000. 

Ex.  b.  17,842  >  15,000,  the  number  halfway 
between  10,000  and  20,000. 

Ex.  c.  6,500  is  the  number  halfway  between 
6,000  and  7,000.  In  such  a  case  we  agree  to  round 
to  the  greater  number,  7,000. 


•  Ask  a  pupil  to  round  3yg-  to  the  nearest  whole 
number  and  to  explain  his  thinking.  Elicit  the 
response  that  the  number  halfway  between  3  and  4 
is  3-g-,  or  3y&.  Since  3yg-  <  3j,  3yg-  would  be 
rounded  to  3.  Now  have  the  following  rounded  to 
the  nearest  whole  number: 

d.  2^5  e.  4i^-  f.  3f 

In  Ex.  d,  think  of  2\  as  2\%.  Then  >  2\,  so 
we  round  2 to  3. 

In  Ex.  e,  think  of  4%  as  4y§  and  think  of  4-j%  as 
4^§.  Then  4^  >  4j,  so  we  round  4y85  to  5. 

In  Ex.  f,  think  of  3\  as  3^  and  think  of  3f  as 
3 y§.  Then  3f  <  4\,  so  we  round  3f  to  3. 

Using  the  Text  Page 

•  Ex.  3-5.  Have  the  rounding  of  each  addend  to 
the  nearest  whole  number  explained.  If  needed, 
use  the  pattern  developed  in  the  Pre-Book  Lesson. 
Also  on  the  board,  have  the  mathematical  sentence 
written,  using  the  rounded  numbers  thus: 

3a.  n  =  4  +  4  3b.  11  -f-  3  =  n  3c.  n  =  5  +  3 

•  Ex.  6-14.  Direct  pupils  to  make  the  estimate 
for  each  example  by  first  writing  and  solving  a 
mathematical  sentence  using  the  rounded  numbers. 

Individualizing  Instruction 

•  For  slower  learners  sketch  on  the  board  number¬ 
line  pictures  with  different  scales,  and  provide 
practice  in  naming  the  number  halfway  between  0 
and  1  on  each.  When  the  scale  is  named  by  an  odd 
number  of  congruent  parts,  pupils  will  need  help  in 
partitioning  the  scale  into  twice  as  many  congruent 
segments,  in  order  to  be  able  to  name  the  number 
halfway  between  0  and  1. 

•  More  capable  pupils  may  be  excused  from  the 
Pre-Book  Lesson  and  the  oral  discussion.  Direct 
them  to  study  the  page  and  work  Ex.  6-14  inde¬ 
pendently. 
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Pupil’s  Objective 

To  extend  ability  to  solve  verbal  problems 
which  involve  rational  numbers  expressed  in  mixed 
form. 

Background 

Since  the  introduction  of  work  with  rational 
numbers,  pupils  have  been  given  practice  in  using 
them  in  verbal  problems.  Sets  of  problems  occurred 
on  the  following  pages:  115,  119,  123,  191,  1 96— 
197,  200  and  209.  Accordingly,  working  the  verbal 
problems  on  page  211  should  be  relatively  easy. 

Using  the  Text  Page 

•  Motivate  the  page  of  verbal  problems  by  asking 
pupils  to  tell  about  clubs  they  belong  to,  the  number 
of  members  in  the  club,  and  its  purposes. 

•  Ex.  1-7.  The  data  for  problem  2  is  contained 
in  the  statement  for  problem  1 .  Problems  3  and  4 
require  careful  reading  since  each  one  has  two 
questions.  Problem  6  utilizes  the  answer  for 
problem  5  as  part  of  the  data. 

Direct  pupils  to  write  and  solve  a  mathe¬ 
matical  sentence  for  each  problem,  letting  n  or 
some  other  letter  represent  the  unknown  number  in 
the  problem.  After  finding  the  unknown  number, 


tell  pupils  to  write  an  English  sentence  to  answer 
the  problem  question. 

After  pupils  complete  the  problems,  discuss  each 
one,  having  the  mathematical  sentence  and  its 
solution  shown  on  the  board.  Have  pupils  read 
the  English  sentences  they  wrote  for  the  problems. 

Individualizing  Instruction 

•  For  slower  learners ,  have  the  problems  read 
aloud  and  worked  one  at  a  time.  Have  pupils 
suggest  diagrams  to  help  them  decide  how  to  write 
the  mathematical  sentence,  as  shown  below  for 
Ex.  1  and  2. 


•  Direct  more  capable  pupils  to  formulate  verbal 
problems  using  rational  numbers.  Have  them  ex¬ 
change  their  problems  with  other  pupils. 
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Rational  Numbers  in  Problems 

[w] 

1.  Bill  belongs  to  a  hiking  club.  One  Saturday  the  boys  hiked 
If  miles  in  the  morning  and  2g  miles  in  the  afternoon.  How 
many  miles  in  all  did  they  hike  that  Saturday?  4  f 

2.  How  much  farther  did  they  hike  in  the  afternoon  than  in 
the  morning?  1  imi. 

3.  Sixteen  boys  belong  to  the  club.  Half  of  the  boys  are 
11  years  old,  two  boys  are  12  years  old  and  the  other  boys  are 
13.  How  many  of  the  boys  are  11  ?  8 How  many  are  13?  6 

4.  Bill  weighs  82g  lb.  Tom  is  3f  lb.  heavier  than  Bill.  Jim 

weighs  5^  lb.  less  than  Bill.  What  is  Tom’s  weight  ?v  What  is 
Jim’s  weight?  77  i  |b.  86 1  ib. 

5.  The  hiking  club’s  goal  for  the  season  was  70  miles.  After 
4  hikes,  the  total  number  of  miles  hiked  was  27|.  How  much 
further  did  they  have  to  hike  to  reach  their  goal  for  the  season?  42  f  mi. 

6.  Their  fifth  hike  was  a  two-day  hike  of  18f  miles.  Now 
how  much  further  do  they  have  to  hike  to  reach  their  goal?  23  mi. 

7.  If  all  sixteen  boys  reach  the  goal  of  70  miles,  what  will  be 
the  total  number  of  miles  hiked  by  the  members?  1,120 
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*  Since  earlier  work  in  the  addition  of  rational  numbers  less  than  1  has  involved  a 
L.C.D.  which  is  different  from  either  denominator,  pupils  should  not  have  any 
difficulty  with  these  examples  which  involve  rational  numbers  greater  than  1. 

*  Renaming  Two  Addends 

More  difficult  addition  [O] 

1.  In  the  box,  read  the  numbers  to  be  added. 

a.  To  add  §  and  we  must  express  them  with 

common  denominator 

fractions  showing  a  _?_ 

b.  Name  3  common  multiples  of  4  and  10.  20, 40, 60 

c.  What  is  the  least  common  multiple  of  4  and  10?  20 
Then  what  is  the  L.C.D.  of  f  and  20 

d.  Tell  how  to  complete  the  example.  See  box. 


n  = 

24  +  3  tg 

Add 

2| 

9 1  5 
-  Z2U 

3T1T 

-2  1  4 
=  ^20 

5^2=  6^9 

n  — 

6A9 

Ex.  2-7.  Copy  and  complete  the  addition. 


[w] 


2.  55 

4§ 


=  5  + 
=  4  + 


?  2 1 
24 
?  16 
24 


3.  6| 


2|  =  2  + 


9  4-  J-37= 

24 


6  4-12 

U  T  ?20 
15 
?  20 


>  10 

■  •  -  2  4 


5.  6§  — 


61 

•  24 

2^ 

■  24 


95 

"6 


6.  7J 

If 


8  +  t^= 

71 


4.  4§ 

3A 


25 


27 


18 


=  1^ 


8^9  = 
■  24 


-?-924 


18 


7  4-2L 

*•  *15 
91 


4  ? 

3  ? 
£30 

7  ?  5  2_ 
'30  " 


-V  all 
9  8  15 


8V  = 


18 


.  7  _  414 

15  ~  ^  ?  30 

025 
?  30 

^ 39  _ 

O?  30  — 


7  -4 

9  7  10 


Ex.  8-21.  Copy  and  add. 


8.  8| 

2f 


"ao 


9.  7J 


10.  9| 

"il  ^  13 


11.  6^ 

•  4f 


12. 


15.  6|  16.  8^ 


9  9 

ZT0  9ii 

-  y  40 


1  2 
L3 


10 


12 


17.  7§ 

3f 


12 

18.  9f 
1* 


n  n 


n 

21 


10  r4 


19.  5 


13.  9J 

415 
*16 

20.  6^ 


14  r6 


14.  8| 
64 


14 


20 


21.  12|i 


"ii 


1 1  — 

1  1  14 


2- JL  7  98 

fi6  7r|  £9 


9  — 
y  18 


71 


20 


22.  To  reach  the  airport  from  his  home,  Air.  Day  travels  east 
on  Highway  24  for  4^  miles  then  south  on  Highway  3  for  10^ 
miles.  How  many  miles  does  Mr.  Day  travel  in  going  from  his 
home  to  the  airport?  15  \ 


23.  An  expressway  through  a  city  is  to  be  9^  mi.  long.  When 
6^  mi.  of  the  expressway  are  completed,  how  many  miles  will 
remain  to  be  completed?  2§ 

♦  Extra  Examples.  Set  95.  #  Extra  Activity.  Set  160. 
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Pupil’s  Objectives 

(a)  To  learn  how  to  add  rational  numbers  ex¬ 
pressed  in  mixed  form  when  both  addends  must  be 
renamed  with  fractions  showing  the  least  common 
denominator;  and  (b)  to  increase  ability  to  express 
answers  in  simplest  mixed  form. 

Background 

The  work  on  this  page  represents  an  extension 
of  the  addition  on  page  206  where  the  denominator 
shown  by  one  of  the  fractions  was  the  least  common 
denominator,  as  in  Ex.  a  below.  On  this  page  the 
L.C.D.  is  different  from  the  denominator  shown  by 
either  fraction,  as  in  Ex.  b.  However,  this  does  not 
represent  a  real  difficulty,  since  work  in  the  addi¬ 
tion  of  rational  numbers  less  than  1  has  involved 
an  L.C.D.  which  is  different  from  either  denom¬ 
inator  as  in  Ex.  c. 

a.  3rg-  +  2f  =  n  L.C.D.  is  16,  one  of  the  given 

denominators. 

b.  5§  +  6f-  =  n  L.C.D.  is  40,  the  L.C.M.  of  8 

and  5. 

c.  «=;ny  +  f  L.C.D.  is  30,  the  L.C.M.  of  10 

and  6. 

Pre-Book  Lesson 

To  review  work  in  finding  least  common  multi¬ 
ples  and  least  common  denominators,  develop  a 
chart  on  the  board  such  as  the  one  shown  below. 


I  II  III 

Number 

Pairs 

L.C.M. 

Examples  with 
Rational  Numbers 

a 

3,  4 

12 

3  I  2 

4  1  3 

2|  +  1| 

b 

10,  6 

30 

_I_  1  1 
10  16 

4i2o  +  2i 

c 

4,  10 

20 

3  l  _?_ 

4  +  10 

2*  +  l* 

d 

7,  6 

42 

5.  i  1 

7  T  6 

87  T  3f 

Show  the  number  pairs  a-d  in  column  I  and  ask 
pupils  to  give  the  L.C.M.  for  each  pair.  If  neces¬ 


sary,  review  the  method  shown  on  page  185  for 
finding  the  L.C.M.  of  two  numbers. 

After  completing  column  II,  begin  to  develop 
the  work  in  column  III.  Ask  pupils  to  name  two 
rational  numbers  less  than  1  which  show  as  denom¬ 
inators  of  the  fractions  the  number  pair  in  column 
L  Write  in  column  III,  §  +  f ,  or  \  -f-  f ,  and  so  on. 
Next  ask  pupils  to  show  an  addition  problem  with 
mixed  forms  using  the  fractions  already  listed.  For 
example  2§  -f-  If,  or  2\  -f-  If,  and  so  on.  Complete 
the  work  in  column  III. 

On  the  board  have  each  example  in  the  first 
part  of  column  III  worked  and  explained.  Refer 
to  page  195,  if  necessary. 

Using  the  Text  Page 

•  Ex.  1.  Have  the  work  shown  on  the  board. 
Ask  a  pupil  to  explain  the  thinking  for  renaming 

3  a  JL5  .  _7_  14 

4  as  2  0  ana  10  as  20- 

•  Ex.  2  and  Ex.  3.  Discuss  the  longer  form  for 
the  rational  number  and  indicate  that  pupils  may 
use  this  form  for  all  examples  if  they  understand  it 
better  than  the  shorter  form. 

•  Ex.  8-21.  Assign  only  the  even-numbered  ex¬ 
amples.  Check  the  results  to  make  certain  pupils 
are  working  correctly  before  directing  them  to  com¬ 
plete  the  odd-numbered  examples. 

Individualizing  Instruction 

•  For  slower  learners,  discuss  Ex.  2-7  orally  and 
have  each  one  completed  on  the  board.  Discuss 
also  Ex.  8-14,  having  pupils  tell  the  L.C.D. 
of  the  fractions.  Assign  Ex.  8-10  as  independent 
work,  check  these  examples,  and  direct  pupils  who 
succeed  to  continue.  Provide  more  reteaching  for 
other  pupils.  You  may  need  to  use  models  of  re¬ 
gions  or  number-line  pictures  as  suggested  in  the 
Pre-Book  Lesson  for  page  195. 

•  For  all  pupils,  assign  Extra  Examples,  Set  95, 
as  needed. 

•  Do  not  include  more  capable  pupils  in  the  Pre- 
Book  Lesson  or  in  the  oral  discussion.  Direct  them 
to  study  the  illustrative  example  on  page  212  and 
then  to  complete  the  written  work  independently. 
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Pupil’s  Objectives 

(a)  To  learn  how  to  find  the  unknown  addend 
when  the  sum  and  the  known  addend  must  both 
be  renamed  with  fractions  showing  the  least  com¬ 
mon  denominator;  and  (b)  to  increase  ability  to 
express  answers  in  simplest  mixed  form. 


Rename  each  of  Ex.  g-1  with  a  fraction  showing 
denominator  24. 

g-  if  h.  (3  i-  3  j-  2  k.  Y2  1.  4 

Rename  each  of  Ex.  m-q  with  a  fraction  showing 
denominator  36. 

H  n.  ^  o.  y  p.  g-  q.  jif 


Background 

Pupils  who  have  gained  the  understandings  and 
skills  necessary  to  succeed  with  examples  such  as 
Ex.  A  below,  for  which  the  L.C.D.  is  one  of  the 
given  denominators,  will  experience  no  difficulty 
with  the  new  step  in  examples  such  as  Ex.  B,  which 
requires  renaming  both  rational  numbers  to  find 
the  L.C.D. 

A  Subtract  B  Subtract 

CJL  _  C_Z _ 419.  73  _  71  8 

->12  —  al  2  —  ^12  '  5  —  '30 

9^  _  9  1  0  _  9  1  0  95  _  o 2  5 

-6  —  -1  2  —  -12  Z6  —  -30 

2A,  or  2f 


_  /  4  8 

=  o- — 


Using  the  Text  Page 

•  Ex.  1-7.  During  the  oral  work,  emphasize  the 
fact  that  renaming  the  sum  in  the  two  ways  shown 
for  each  example  has  not  changed  the  sum;  it  has 
changed  only  the  form  or  the  symbol  for  the  num¬ 
ber.  This  change  is  necessary  to  make  the  sub¬ 
traction  possible. 

•  Ex.  8-21  (oral).  Before  pupils  begin  the  written 
assignment,  have  them  round  the  sum  and  the 
known  addend  to  the  nearest  whole  number  and 
give  estimates  for  each  example.  Record  these 
estimates  on  the  board. 


Pre-Book  Lesson 

•  To  review  renaming  the  sum  to  facilitate  the 
subtraction  of  the  known  addend,  show  on  the 
board  Ex.  a-f  below.  Have  each  one  explained  and 
completed  on  the  board.  Emphasize  the  name  to 
use  for  the  number  1  in  each  example. 

a-  5§  =  5rg-  =  d.  3f  =  =  2ts 

b-  /f  =  7r5  =  6i25  e.  67  =  62V  =  5^ 

c-  8to  =  870  —  77o  f-  4§  =  4j^2  -  3y?>> 

•  For  the  renaming  reviewed  below,  elicit  from 

pupils  an  explanation  such  as  the  following,  and 
have  it  recorded  on  the  board  as  shown  in  the  box. 

To  rename  §  with  a  fraction 
showing  a  denominator  24, 
think,  The  denominator  8  must  be 
multiplied  by  3  to  get  the  denominator 
24,  so  multiply  the  numerator  of  f  by 
3. 


Individualizing  Instruction 

•  Do  not  include  more  capable  pupils  in  the  Pre- 
Book  Lesson  or  in  the  oral  discussion.  Direct  them 
to  study  the  page  and  then  work  independently. 
Suggest  that  they  check  each  example  using  the 
method  explained  on  page  208,  box  B.  Also,  they 
may  be  able  to  record  fewer  steps  than  shown  for 
Ex.  2-7,  by  just  thinking  Step  7  and  recording  only 
Step  2. 

•  For  slower  learners,  provide  additional  practice 

of  the  kind  described  in  the  Pre-Book  Lesson. 
Sometimes  extremely  slow  learners  need  to  make  a 
separate  subtraction  example  showing  the  numer¬ 
ators  to  be  subtracted.  In  Ex.  2  of  the  text,  the  sub¬ 
traction  is  If  this  step  causes  difficulty, 

direct  pupils  to  write:  35  —  21  =  14,  or  35 

—  2JL 

14 

•  For  all  pupils,  assign  Extra  Examples,  Set  96, 
as  needed. 


3  _  ]_ 

8  ~  24 

(3\X  3  _  9 
\3/  X  8  ~  24 
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Emphasize  that  using  the  least  common  denominator  allows  us  to 
work  with  lesser  numbers. 


Renaming  the  Sum  and  the  Known  Addend 

More  difficult  subtraction  [O] 

1.  At  noon  one  day  a  bakery  had  8§  doz.  doughnuts. 
That  night  there  were  2f  doz.  left.  How  many  dozen 
had  been  sold?  Refer  to  the  box  at  the  right. 

*  a.  What  is  the  L.C.D.  of  |  and  § ?  12 

b.  Tell  how  8|  is  renamed  in  step  (1);  in  step  (2).  1  Q 

Tell  how  to  complete  the  work.  See  box .  8 

11  ^  ^ 

c.  During  the  afternoon,  .r^JTdoz.  doughnuts 
had  been  sold. 


Ex.  2-7.  Copy  and  complete  the  subtraction. 


n  =  8!  -  2f 
Subtract 

Step  (1)  Step  (2) 


»f  = 

2#  = 


Q  ?9 
°12 


=  7 


o  ?  to. 
z12  ~ 


.5  11 

n  -  _ ?  _  1 2 


?  2 1 
12 

O  ?  10 
z12 
c  ?  1 1 
">12 


'8 


_  Q  ?5  . 
y30  " 

r\  •?  2  1 

I  —  Z30  : 

o  ?  35 
“  °30 

_  02  1 
"3  0 

3.  7^ 
2| 

=  7-  — 

=  2^  = 
?15 

6tff 

2^- 

?1S 

4. 

6|  = 
If  - 

6f 

115 

1  ?18 

_  g?  26 
—  J?  18 

=  l1^ 

1  ?  18 

z:  ?14 
^'3  0  — 

6^_7 

U15 

48 
?  1  s 

4  ^ 

18 

=  5^_9  = 

-^24 

1  ?20 
•l24 

4.  ?33 
^24 

1  ?  20 
A24 

6.  9i 

J10 

=  95  - 

2  0  _ 
—  2  1 4  _ 
J  ?20 

O  ?  25 
'  °?20 
■  -3  14 
?  2  0 

7. 

62  = 
U3 

13  - 

14  

6f12= 

1%2= 

C?  20 
"  J?  12 

= 

1  ?  12 

~  13 

3  24 

5  ^ 

20 

[w] 

4  — 

12 

Ex.  8-21.  Copy  and  subtract.  Express  answers  in  simplest 
form. 


8. 

9. 

85 

°6 

10. 

6* 

11. 

01 

y2 

12. 

8i 

13. 

14. 

12| 

3| 

5  ii 

24 

1 JL 
•Lio 

6  14 

6  is 

2| 

3  -1 

0  20 

71 
'  5  1 

9 

10 

3f 

4i3 

*  24 

3* 

3  — 

30 

15. 

10| 

16. 

01 

17. 

8| 

18. 

15 

19. 

6i 

20. 

7§ 

21. 

7* 

6§ 

3 

J  15 

l_z_ 

1  1  6 

7  Li 
'  16 

2i 

6  Li 

6  20 

7_9_ 
‘  20 

7 

1 1 

20 

3* 

2 12 

40 

4i 

3I 

7 

8 

22.  Mrs.  Bell  mailed  two  packages,  one  weighing  1J  lb. 
and  the  other  weighing  2^  lb.  What  was  the  total  weight  of 
both  packages?  4^  ib. 


23.  How  much  more  did  one  package  weigh  than  the  other?  ib. 

24.  The  difference  between  two  numbers  is  If.  The  greater 
of  the  two  numbers  is  7£.  What  is  the  other  number?  5 

♦  Extra  Examples.  Set  96.  ♦  Extra  Problems.  Set  124. 


Which  Estimate  Is  Best? 

Using  rounded  numbers  [W] 

Without  working  Ex.  1-5  below,  copy  the  estimate  which  you 
think  is  nearest  the  answer. 

$15.84 

1.  What  is  the  cost  of  8  books  at  $1.98  each?  a $8  $10  $16 

2.  A  truck  covered  356  miles  in  9  hr.  That  was  about  how 
many  miles  per  hour? v 30  40  35 

40  ~ 

3.  Fred  said,  “I’ve  paid  $49.95  for  my  new  bicycle,  and  I  still 
have  $9.75  left.  Fred  had  how  much  money  before  he  bought 
his  bicycle  ?v  $40  $50  $60 

$59.70  - 

4.  Ann  earned  $18.75  of  the  $50  she  needed  for  camp.  Her 
father  paid  the  rest  of  the  amount,  or  _?_.  $30  $70  $20 

5.  Fred’s  father  bought  a  television  set  for  $318.80.  He  paid 
lor  it  in  8  equal  monthly  payments.  How  much  was  each 
payment? v$20  $30  $40 

\vr  1  $39.85  a  j  $ee  examples  above. 

Work  Ex.  1-5  and  compare  the  answer  with  your  estimate,  a 


Watch  the  Signs! 

Cumulative  review,  A.,  S.,  M.,  D.  [W] 

Make  and  record  an  estimate  for  each  answer.  Use  it  to  help 
you  decide  whether  your  answer  is  sensible. 

Copy  and  work. 

1.  $5.95  -f-  7  $o.85  7  .  7  X  $6.98  $48.86  13.  3,947  4-  73  54,  rs 

2.  8  X  $0.59  $4.72  8.  856  -=-  94  9,  rio  14.  $69.43  +  $48.15  $117.53 

3.  413  -  296  117  9.  386  +  742  +  93vi5.  45  X  $5.29  $238.05 

4.  $39.24  4-  6  $6.54  10.  30  X  43  1,290  '  16.  $30.08  -  $15.49  $14.59 

5.  896  +  452  +  97vii.  1,692  84  20,  R1217.  $22.10-1-65  $0.34 

1,445 

6.  5  X  $9.07$45.35  12.  $12.15  -  $0.87v  18.  $105.03  -  $97.58 $7.45 

Ex.  19-22.  Write  word  problems  for  which  the  indicated 
work  in  Ex.  1-4  would  be  used  to  find  the  answer.  Answers  wm  vary 
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Pupil’s  Objectives 

(a)  To  increase  ability  to  write  and  solve  mathe¬ 
matical  sentences  for  verbal  problems;  (b)  to  gain 
proficiency  in  making  estimates;  and  (c)  to 
maintain  skills  in  the  addition,  subtraction,  multi¬ 
plication,  and  division  of  whole  numbers. 

Background 

The  verbal  problems  are  all  1-step  problems, 
and  their  solution  involves  work  with  whole  num¬ 
bers  only.  The  estimation  required  for  the  verbal 
problems  is  relatively  easy  since  three  possible 
choices  are  given. 

Many  of  the  examples  included  in  the  cumulative 
review  in  the  lower  part  of  the  page  involve  answers 
which  represent  amounts  of  money. 

Ex.  19-22  provide  pupils  with  practice  in 
applying  given  numbers  to  a  social  situation  of  their 
choice. 

Using  the  Text  Page 

For  both  exercises  on  this  page,  direct  pupils  to 
write  and  solve  mathematical  sentences  using 
rounded  numbers  to  indicate  how  the  estimates 
were  obtained.  The  following  are  illustrative  of 
sentences  for  Ex.  1-6  in  the  lower  part  of  the  page. 


1.  5.60  h-  7  =  0.80  4.  36  6  =  6 

2.  8  X  0.60  =  4.80  5.  900  +  450  +  100  =  1,450 

3.400  -  300  =  100  6.5  X  9  =  45 

After  pupils  have  completed  Ex.  1-5  in  the  upper 
part  of  the  page,  have  the  mathematical  sentence 
and  the  solution  shown  on  the  board  for  each 
problem. 

Individualizing  Instruction 

•  Direct  more  capable  pupils  to  express  their 
estimates  for  division  examples  by  using  the 
symbolism  explained  on  page  204. 

For  Ex.  1,  the  estimate  would  be: 

0.80  <  (5.95  +  7)  <  0.90 

This  means  that  the  answer  is  between  $0.80  and 
$0.90. 

For  Ex.  4,  the  estimate  would  be: 

6.00  <  (39.25  ^  6)  <  7.00 

•  Assign  Ex.  19-22  for  more  capable  pupils  only. 
Have  some  of  the  verbal  problems  formulated  read 
to  the  entire  class. 

•  Observe  slower  learners  as  they  work  the  written 
assignment  at  the  bottom  of  the  page  and  assist 
any  pupil  who  may  be  having  difficulty.  If  you 
feel  the  assignment  is  too  long  for  these  pupils,  have 
them  work  only  Ex.  1-12. 
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Pupil’s  Objectives 

(a)  To  obtain  practice  in  adding  and  subtracting 
rational  numbers  expressed  in  mixed  form;  and 
(b)  to  review  the  meaning  and  use  of  the  terms 
addend ,  difference,  sum,  increase,  decrease,  and  perimeter 
as  they  are  used  in  expressing  relationships  among 
numbers. 

Background 

You  may  use  this  page  in  different  ways,  depend¬ 
ing  upon  the  extent  to  which  some  or  all  of  your 
pupils  have  mastered  work  on  preceding  pages. 
The  exercise  on  the  lower  part  of  the  page  and  Ex. 
7-12  on  the  upper  part  may  be  assigned  as  independ¬ 
ent  work  for  pupils  who  need  no  assistance.  This 
will  give  you  time  to  work  intensively  with  pupils 
who  still  need  help. 

(Upper  part  of  page).  In  Ex.  2  and  5,  the  oper¬ 
ation  indicated  is  not  the  operation  to  use  to  find 
the  number  for  n.  Ex.  7-12  are  2-step  examples 
in  which  the  operation  indicated  within  the  paren¬ 
theses  must  be  performed  first. 

Pre-Book  Lesson 

Show  on  the  board  the  following  example  and 
provide  guidance  in  using  the  mathematical  sen¬ 
tence  form  for  its  solution.  Elicit  from  pupils  the 
explanation  given  for  each  step. 

„  —  6f  —  4f  - - *-  The  L.C.M.  of  9  and  6 

is  18,  so  18  is  the  L.C.D. 

=  6^  _  4|| - y  Write  fractions  showing 

the  L.C.D. 

=  5f!  —  4y| - >-  Rename  6yg-  as  5f|  so 

that  yf  can  be  subtracted. 

=  (5  _  4)  -j-  (f|  —  Associate  the  whole 

numbers  and  the  num¬ 
bers  named  with  frac¬ 
tions. 

=  1  -j-  - >-  Indicate  the  result  of 

each  subtraction  step. 

n  =.  lT7^ - >-  Rename  the  sum  in 

mixed  form. 


Have  the  previous  example  worked  using  the 
vertical  algorithm  and  compare  each  step  with  the 
steps  shown  for  the  mathematical  sentence. 

Have  the  following  example  explained  and  worked 
on  the  board  in  the  same  two  ways,  n  =  5§  —  2yo 

Using  the  Text  Page 

•  Ex.  1-6  (oral).  Have  pupils  round  each  ra¬ 
tional  number  to  the  nearest  whole  number  and 
make  an  estimate  for  each  answer.  Record  the  es¬ 
timates  on  the  board. 

•  Ex.  7-12  (oral).  Have  pupils  tell  which  part 
of  each  example  should  be  worked  first,  and  then 
indicate  how  the  result  is  to  be  used  in  finding  the 
number  for  n. 

•  After  pupils  complete  Ex.  1-6,  compare  an¬ 
swers  obtained  with  the  estimates.  Ask  pupils  to 
tell  how  much  greater  or  less  each  estimate  was 
than  the  answer. 

•  Ex.  1-6  (lower  part  of  page).  After  your  more 
capable  pupils  complete  this  exercise,  engage  your 
entire  class  in  a  discussion  of  the  work.  Have  each 
mathematical  sentence  shown  on  the  board  and 
explained.  Ylake  certain  all  pupils  understand  the 
operation  that  is  suggested  by  the  directions:  In¬ 
crease  a  number  by  15;  decrease  a  number  by  20; 
find  the  sum  of  two  numbers;  find  the  difference  be¬ 
tween  two  numbers. 

Individualizing  Instruction 

•  Direct  more  capable  pupils  to  use  the  mathe¬ 
matical  sentence  form  to  solve  Ex.  1-6  in  the  upper 
part  of  the  page.  This  is  illustrated  in  the  Pre- 
Book  Lesson. 

•  Have  more  capable  pupils  n  —  4y  2§ 

study  the  example  shown  at  the  —  (4  —  2§)  +  z 

right  and  explain  why  it  can  =  H+s 

be  used  to  find  an  unknown  =  Its  +  Ts 
addend.  n  — 

Direct  pupils  to  use  the  above  method  to  solve 

Ex.  a  and  b  below. 

a.  n  =  7*  -  4|  b.  n  =  9f  -  21- 
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Advise  pupils  to  make  an  estimate  for  each  answer  and  use  this  to  judge  the 
reasonableness  of  the  actual  answer. 

Practice  in  Subtracting  Rational  Numbers 

[W] 

*  Ex.  1-6.  Find  the  number  for  n. 

1.  10f  —  3|  =  nt  H  2.  n  +  2T%  =  10|?  j,7  3.  n  =  9$  -  6^3 
4-  9I  -  4-fe  =  «5  5T  5.  7J  +  n  =  Ilf  3^  6.  n  =  11J5  -  If  ioi 
Ex.  7-12.  Find  the  number  for  n.  Remember  to  perform  the 
operation  indicated  within  the  parentheses  first. 

7.  n  =  6  —  (J  +  f)  4  i  10.  »  +  (1§  +  2i)  =  7^  3  if 

8.  «  -  (li  +  f)  =  8i  11.  (4t*5  -  2f)  +  »  =  10  8  ^ 

9.  (5f  +  li )  -  »  -  2J54U  12.  h  +  3J  =  (4f  +  2jf)  4/, 

Try  These  Exercises! 

Enrichment  [W] 

1.  How  much  greater  is  the  sum  of  two  numbers  if  we 

a.  increase  each  addend  by  2^?  5 1 

b.  increase  one  addend  by  ?>\  and  increase  the  other  by  4§  ?  8  ± 

c.  decrease  one  addend  by  2f  and  increase  the  other 

addend  by  2f  ?  No  greater 

d.  increase  one  addend  by  6^  and  decrease  the  other 
addend  by  4f?  i  li 

J  5  1  40 

2.  The  sum  of  two  numbers  is  10^.  One  of  the  numbers  is 
7§.  What  is  the  other  number?  2 

3.  The  difference  between  two  numbers  is  4§.  The  greater  of 
the  two  numbers  is  12f .  What  is  the  other  number?  7  if 

4.  The  perimeter  of  a  triangle  is  34  ft.  The  length  of  one 
side  is  8J  ft.,  and  the  length  of  another  side  is  1 1 J  ft.  What  is 
the  length  of  the  third  side?  14  fft. 

5.  In  Ex.  4,  the  longest  side  of  the  triangle  is  how  many  feet 
longer  than  the  shortest  side?  5  J  ft. 

6.  The  width  of  a  rectangle  is  \  of  its  length.  If  the  width  is 
30  ft.,  what  is  the  length?vWhat  is  the  perimeter?  iso  ft. 

60  ft. 


215 


A  Add 

3§ 

4f 

Jt 

_J£j l 


Sums  for  Three  Rational  Numbers 

Estimating  [O] 

1.  Box  A.  Estimate  the  sum  before  adding. 

a.  Round  each  addend  to  the  nearest  whole  number.  For 
3§,  think  of  _?t;  for  4§,  think  of  _?l;  and  for  2f,  think  of  _?l. 

b.  For  the  estimate,  find  the  sum  of  these  three  whole 
numbers,  n 

c.  At  the  board,  find  and  compare  the  sum  with  the 

estimate,  sum,  10  estimote,  11 


2.  Name  some  of  the  reasons  for  making  estimates. 

To  compare  with  the  answer  to  see  if  it  is  sensible;  as  a  check  for  the 
example;  to  show  that  you  used  correct  computation. 

3.  Box  B.  Estimate  the  sum.ioThen  do  Ex.  a-c. 

a.  For  the  denominators  3,  12,  and  4,  which 
one  is  a  common  multiple  of  the  other  two?  12 

b.  Do  you  see  why  we  use  12  as  a  common 
denominator  in  adding  f,  and  |?  it  is  l.c.d. 

c.  On  the  board,  complete  the  work  and  com¬ 
pare  the  sum  with  your  estimate.  See  box  b. 

4.  For  Ex.  a  f,  name  the  L.C.D.  See  examples. 


a. 


2^ 

If 

4* 

8! 


L.C.D.  8  b.  3f  L.C.D.  12 


Est. 


C. 


2 
3 

7  5 
/T2 

111 


Est. 


11 


jf  L.C.D.  16  d. 

21  Est- 
D2 

1^ 

*4 


6Ii 


If  L.C.D.  16 


e. 


2b  L.C.D. 


4  2L.1 

^16 

34 


16 


Est. 


3| 

ii 


Est. 


20  f. 

11 


5.  As  in  Ex.  1,  estimate  the  sum  for  each  of  Ex.  4a-f.  Then 
find  and  compare  the  sum  with  your  estimate.  Se 


If  L.C.D. 
04  Est- 

4f 

k 


30 

9 


?e  examples. 


Ex.  6  11.  Copy,  estimate,  and  then  add.  Express  sums  in 


simplest  form. 

Est.  11 

6.  n  =  7f  +  2^  +  f  lof 

7.  11  =  2*  +  3J  +  4^Sifo  ]i 

8.  n  =  If  +  4§  +  2|Sa-l| 

♦  Extra  Examples.  Set  97. 


9*  ^T2  +  -f-  6f  =  «llj 

10.  n  =  f  +  If  +  4^6f 

11.  n  =  6£  +  If  +  4§S;2 

•  Extra  Activity.  Set  161. 
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Pupil’s  Objectives 

(a)  To  review  the  method  for  finding  the  least 
common  denominator  of  three  fractions;  (b)  to 
extend  ability  to  add  three  rational  numbers  ex¬ 
pressed  in  mixed  form;  and  (c)  to  strengthen  the 
habit  of  using  an  estimate  to  judge  the  reasonable¬ 
ness  of  the  answer. 

Background 

There  are  no  new  ideas  in  this  work.  On  page 
197  the  addition  of  three  rational  numbers,  each 
less  than  1,  was  introduced.  For  three  fractions, 
one  of  the  given  denominators  may  be  the  least 
common  denominator,  as  in  Ex.  a  below,  or  the 
L.C.D.  may  be  different  from  any  of  the  given 
denominators,  as  in  Ex.  c  below.  The  addition  of 
three  rational  numbers  expressed  in  mixed  form 
may  involve  finding  the  L.C.D.  as  in  Ex.  b  and  d. 

a.  n  =  f  -j-  §  +  \\  The  L.C.D.  is  24,  one  of 

the  denominators  given. 

b.  n  =  2f  -j-  if  +  5^5 

c.  n  =  §  -f-  f  +  §  The  L.C.D.  is  60,  the 

L.C.M.  of  5,  6  and  4. 

d.  n  =  4f  +  2f +  lf 


Pre-Book  Lesson 


I 

II 

L.C.M. 

III 

Computation 

a.  {2,  3,  5} 

30 

(2  X  3)  X  5  =  30 

b.  {8.  3,  24} 

24 

8  X  3  -  24 

c.  {3,  5,  4} 

60 

(3  X  5)  X  4  =  60 

d.  {4,  36,  9} 

36 

4  X  9  =  36 

e.  {3,  4,  9} 

36 

4  X  9  =  36 

f.  {3,  10,  4} 

60 

(3  X  10)  X  2  =  60 

g-  {5,  6,  3} 

30 

5  X  6  =  30 

Review  the  method  for  finding  the  L.C.M.  of 
three  numbers  by  showing  on  the  board  the  set  of 
numbers  in  Ex.  a-g  in  column  I.  Ask  pupils  to  tell 
the  L.C.M.  and  show  it  in  column  II.  Show  the 
thinking  in  column  III. 

•  Have  pupils  answer  and  discuss  the  following 
questions: 

Is  the  product  of  three  counting  numbers  always 
a  common  multiple  of  the  numbers?  Is  it  always 
the  least  common  multiple?  Give  examples. 

If  one  of  three  numbers  is  a  multiple  of  the  other 
two  numbers,  is  it  a  common  multiple  of  the  three 
numbers?  Why?  Give  some  examples. 


Using  the  Text  Page 

•  Ex.  1-3.  If  necessary,  review  the  rounding  of 
rational  numbers  to  the  nearest  whole  numbers  as 
developed  on  page  210.  Remind  pupils  to  think  of 
the  number  halfway  between  the  two  whole  num¬ 
bers  to  which  the  rational  number  could  be  rounded. 

•  Ex.  4.  Have  pupils  recall  the  sets  of  numbers 
discussed  in  the  Pre-Book  Lesson  as  they  give  the 
L.C.D.  for  each  example. 


Individualizing  Instruction 

•  Excuse  your  more  capable  pupils  from  the  Pre- 
Book  Lesson  and  the  oral  discussion.  See  if  they 
have  enough  self-direction  to  study  the  page  and 
do  the  written  work  without  assistance. 

®  For  slower  learners ,  assign  Ex.  4  a-f.  Check  their 
work  for  these  examples  before  having  them  con¬ 
tinue  with  Ex.  6-11.  You  may  need  to  provide 
guidance  for  these  pupils  as  they  work  one  example 
at  a  time. 

•  For  all  pupils,  assign  Extra  Examples,  Set  97, 
and  Extra  Activity,  Set  161,  as  needed. 
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Pupil’s  Objectives 

(a)  To  extend  ability  to  use  rational  numbers 
in  verbal  problems;  and  (b)  to  learn  that  exper¬ 
iments  in  science  may  require  the  solution  of  prob¬ 
lems  involving  rational  numbers. 

Background 

Many  opportunities  are  available  for  showing 
applications  of  mathematical  concepts  in  science, 
social  studies,  homemaking,  and  other  subject- 
matter  areas.  The  science  experiment  described 
on  page  217  involves  the  addition  and  subtraction 
of  rational  numbers. 

Teacher’s  Preparation 

Read  the  problems  on  page  217  and  provide 
materials  similar  to  those  mentioned  so  that  you 
may  have  the  pupils  in  your  class  perform  a  similar 
experiment.  Materials  needed:  a  heavy  rubber 
band;  a  piece  of  masonite  or  plywood  to  use  as  an 
inclined  plane;  and  a  skate. 

Using  the  Text  Page 

•  Oral  work:  Use  this  page  first  for  guidance  in 
performing  the  inclined  plane  experiment.  Have 


pupils  read  the  introductory  statement  and  study 
the  picture  of  an  inclined  plane.  Then  use  your 
piece  of  plywood  to  represent  an  inclined  plane. 

•  Ex.  1-5.  As  pupils  read  each  problem,  use 
your  equipment  to  duplicate  the  activity  described 
in  the  problem.  Record  on  the  board  the  meas¬ 
urements  you  obtain  and  use  them  to  answer 
questions  similar  to  those  for  each  problem  in  the 
text.  Have  the  computation  shown  on  the  board 
and  discussed. 

•  Written  work.  Assign  Ex.  1-6  for  independent 
work.  After  pupils  complete  the  problems,  dis¬ 
cuss  each  one  and  compare  answers  with  those 
obtained  from  the  experiment  you  conducted  in 
your  class. 

Individualizing  Instruction 

•  Direct  more  capable  pupils  to  search  in  their  sci¬ 
ence  books  or  in  library  books  for  science  experi¬ 
ments  which  require  the  use  of  mathematics.  Have 
some  of  these  experiments  reported  to  the  entire 
class. 

•  For  the  written  assignment,  assist  slower  learners 
with  the  computation  necessary  to  solve  each  prob¬ 
lem.  Have  them  make  estimates  to  check  the 
reasonableness  of  their  answers. 
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*To  make  the  experiment  more  meaningful,  it  is  advised  that  you  conduct  the  actual 
experiment  in  the  classroom. 

Using  Mathematics  in  Science 

Measures;  A.  and  S.  [W] 

*  An  experiment  to  study  some  of  the 
advantages  of  an  inclined  plane  is  described 
in  Ex.  1-6.  The  force  required  to  pull  a 
skate  was  measured  by  the  amount  a 
rubber  band  was  stretched. 

1.  Before  stretching,  the  rubber  band 
was  4i  in.  long.  When  the  ruler  was  held 
vertically  with  the  skate  hanging  free,  the 
rubber  band  measured  19 \  in.  How  many 
inches  was  the  rubber  band  stretched? is  \ 

2.  When  the  skate  was  pulled  on  a  level 
table,  the  rubber  band  was  stretched  to  a 
length  of  4f  in.  How  many  inches  was 
the  rubber  band  stretched?! 

3.  Three  books  whose  thicknesses  were  2\  in.,  1^  in.,  and 
1§  in.  were  used  for  the  height  of  the  plane.  What  was  the  height 
of  the  plane ^  .When  the  skate  was  pulled  up  the  inclined  plane, 
the  rubber  band  was  stretched  to  5^  in.  How  many  inches  was 
the  rubber  band  stretched?  i 

4.  Two  more  books  of  thicknesses  f  in.  and  1  \  in.  were  placed 
on  the  stack  to  increase  the  height  of  the  plane.  What  was  the 
total  height  of  the  books  for  the  steeper  incline  ?3  The  pull  of  the 
skate  up  this  plane  stretched  the  rubber  band  lo  7^  in.  How 
many  inches  was  the  rubber  band  stretched?  2  ff 

5.  What  was  the  difference  of  the  measures  of  the  stretch  of 
the  rubber  band  when  the  skate  hung  free  and  the  measure  of  the 
stretch  for  Ex.  3?1S  for  Ex.  4?  12  ^  in. 

13  —  in. 

lo 

6.  When  a  different  skate  was  used  with  the  inclined  plane 
for  Ex.  3,  the  rubber  band  was  stretched  to  7f  in.  How  many 
inches  was  the  rubber  band  stretched?  3  \ 
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*  Remind  pupils  that  mathematical  sentences  using  an  inequality  sign  or  an 
equality  sign  may  be  either  true  or  false. 

Problems  About  Children’s  Weight 

[WJ 

Work  the  problems  these  children  made  up.  Then  make  up 
and  work  two  problems  about  your  weight.  Answers  win  vary. 

1.  Mary:  Last  June  I  weighed  76|  pounds.  Since  that  time 
I’ve  gained  3^  pounds.  How  much  do  I  weigh  now?  so }  ib. 

2.  Jim:  I  weigh  71|  lb.  now.  The  nurse  says  that  I  weigh 
4^  lb.  less  than  the  recommended  weight  for  my  age  and  height. 
What  is  the  recommended  weight  for  my  age  and  height?  76  f  ib. 

3.  Ann:  I  weigh  80§  lb.  My  mother  weighs  126  lb.  How 
much  heavier  is  my  mother  than  I?  45}  ib. 

4.  Jack:  Before  I  was  sick,  I  weighed  67^  lb.  Now  I  weigh 
64§  lb.  How  many  pounds  did  I  lose?  2 1 

•  Extra  Activity.  Set  162. 


Are  You  a  Keen  Thinker? 


20 

60 


[W] 


*  Ex.  1-9.  Write  T  (true)  or  F  (false). 

1.  I  +  §  <  2  i  4.  1  —  5  =  5  —  If 

<  fig  F  5.  (§  +  I)  +  f  <  3  T 

3*  lo  X  4  =  §T  6.  (f  -f-  ^)  +  §  7^  §  +  (g-  +  f)  F  9.  §  —  §  =  1  F 


7.  §  +  f  <2f 

ft  5  0  =  2  p 
°*  75  5  r 


Ex.  10-13.  Which  fraction  names  the  greater  number? 


10. 


40 


30 


#00rfo 


ni.  nr  30 

•  2  or  70 


12. 


TO  or  i 


19  100  nr  20 

500  °r  50 


120 

15 

60 

10 

1 

a 

5 

4 

T5 

7 

TO 

10 

8 

9 

a 

315 

15 

20 

5 

14.  From  the  fractions  in  the  box,  list  those  which  name 
numbers  greater  than  J.  |  - 1  -  fo  -  il 

15.  What  is  the  least  common  denominator  to  use  in 
adding  the  numbers  named  in  each  column  in  the  box?v 

2  I  in  each  r0W?  Answers  shown  to  Answers  shown  above  col. 

the  left  of  row. 

16.  Find  the  sum  of  the  numbers  named  in  each  column; 


1 

60 


23,143  .  J_ 

24  15  60  10 


in  each  row.  ALnswe^s  s^°wn  to 

the  right  of  rows . 


Answers  shown  below  col. 
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Pupil’s  Objectives 

(a)  To  increase  ability  to  write  and  solve  mathe¬ 
matical  sentences  for  verbal  problems;  and  (b)  to 
gain  practice  in  using  the  signs  of  inequality  in 
ordering  two  rational  numbers. 


Background 


Although  pupils  have  had  a  great  deal  of  prac¬ 
tice  with  inequalities  in  previous  work,  this  page 
provides  an  excellent  opportunity  to  reinforce  and 
extend  concepts  and  skills. 

If  a  and  b  represent  any  two  rational  numbers, 
one  and  only  one  of  the  following  conditions  is 
true:  a  =  b,  a  >  b,  or  a  <  b. 

To  determine  which  of  two  rational  numbers 
is  greater,  we  may  rename  them  with  fractions 
showing  a  common  denominator  or  with  fractions 
showing  a  common  numerator.  For  example,  which 
is  greater,  §  or  -f? 

Using  the  common  numerator  method: 


3 

5 


/  2\  X  3 6 

\2}  X  5  10' 


Since  To  <  j,  we  know  that 


3^-6. 

5  7- 

Using  the  common  denominator  method: 


-  p 

7\  X  3 

21 

-  P 

iUi 

30 

5  V. 

U  X  5 

35 

7  V! 

sj  X  7 

35 

Since  §-§■  <  §§ ,  we  know  that  f  <  f. 


Point  out  for  pupils  that  renaming  two  rational 
numbers  with  fractions  showing  a  common  numer¬ 
ator  serves  only  to  indicate  which  number  is  greater. 
It  is  not  as  helpful  as  the  common  denominator 
method  if  we  need  to  find  how  much  greater  one 
number  is  than  another. 


Teacher’s  Preparation 

Anticipate  the  problems  dealing  with  the  weight 
of  children  and  ask  each  pupil  to  find  his  weight  to 
the  nearest  pound  and  his  height  to  the  nearest  ^ 
inch.  Have  him  record  this  information  on  a  3-by- 
5  card  and  give  it  to  you. 

Make  a  table  on  the  board  showing  the  heights 
and  weights  of  some  children.  Direct  pupils  to  use 
the  information  as  they  formulate  their  original 
verbal  problems. 


Using  the  Text  Page 

•  Motivate  the  work  by  discussing  the  informa¬ 
tion  in  the  table  which  you  showed  on  the  board. 
Have  some  pupils  tell  how  much  they  have  gained 
over  a  period  of  time;  how  much  more  or  less  they 
weigh  than  someone  else  in  the  class  or  in  their 
family. 

•  Ex.  1-4.  Assign  these  problems  for  independ¬ 
ent  work,  directing  pupils  to  write  and  solve  a 
mathematical  sentence  for  each  one. 

After  pupils  complete  the  problems,  discuss  each 
one  and  have  it  solved  on  the  board.  Have  pupils 
give  English  sentences  to  answer  the  problem  ques¬ 
tions. 

•  Ex.  1-9  (lower  part  of  page).  Direct  pupils  to 
show  on  their  papers  any  computation  they  need 
to  do  to  verify  the  response  (true  or  false)  which 
they  make  for  each  sentence. 

®  Ex.  10-13.  Have  pupils  show  how  they  know 
which  fraction  names  the  greater  of  the  two  num¬ 
bers  given.  Emphasize  the  necessity  for  renaming 
rational  numbers  with  fractions  showing  a  common 
denominator  when  we  need  to  find  how  much 
greater  one  number  is  than  another. 

•  Show  on  the  board  and  discuss  the  work  for 
each  of  Ex.  1-16  after  pupils  have  completed  the 
work  independently. 


Individualizing  Instruction 

•  Provide  individual  help  for  slower  learners  in 
writing  mathematical  sentences  for  the  verbal  prob¬ 
lems.  Before  they  solve  the  sentences,  direct  them 
to  estimate  the  answer  by  rounding  the  rational 
numbers  to  the  nearest  whole  numbers. 

•  For  more  capable  pupils,  develop  the  idea  that 
two  rational  numbers  may  be  compared  by  renam¬ 
ing  them  with  fractions  showing  a  common  numer¬ 
ator.  Direct  pupils  to  use  this  method  to  work  Ex. 
a-d  by  writing  =  or  <  or  >  for  the  question  mark 
to  make  a  true  mathematical  sentence. 

3  3  -9-  h  -5-  3 

a.  4  ....  16  D.  12  •  •  •  •  8 
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Pupil’s  Objectives 

(a)  To  learn  that  the  properties  of  addition  of 
whole  numbers  are  applicable  to  addition  of  ra¬ 
tional  numbers;  and  (b)  to  gain  practice  in  using 
these  properties. 

Background 

The  work  on  page  219  summarizes  and  streng¬ 
thens  ideas  which  pupils  have  used  throughout  their 
work  with  rational  numbers.  Models  to  suggest 
the  addition  of  rational  numbers,  as  in  Fig.  1  and 
2  below,  were  presented.  Pupils  realized  that  in 
Fig.  1  the  total  amount  shown  in  color  was  the  same 
if  they  first  colored  §  blue  and  then  f  red,  or  if  they 
did  the  coloring  in  the  reverse  order.  The  mathe¬ 
matical  sentence  suggested,  §  +  ■§•  =  •§■  -f  •§,  illus¬ 
trates  the  Commutative  Property  of  Addition. 

For  the  number-line  picture  in  Fig.  2,  the  seg¬ 
ment  with  measure  §  may  be  laid  off  first  and  then 
the  segment  with  measure  §,  or  vice  versa.  The 
combined  measure  of  the  two  segments  is  the  same 
either  way,  and  the  sentence,  £  +  §  =  §  +  §,  is  a 
true  sentence. 


-• - • 


— <— i - 1 - 1 - 1 - 1 - 1 - h-*- 

_L . 2L=_L0r  J-  0  12  3  4  5  6 

8  8  8  2  6666666 

Fig.  1  Fig.  2 

To  compute  the  sum  of  two  rational  numbers 
named  by  fractions  showing  a  common  denomina¬ 
tor,  we  add  the  numerators  of  the  fractions.  We 
show  the  sum  over  the  numeral  for  the  common 
denominator.  Since  the  numerators  are  whole 
numbers,  the  addends  may  be  commuted  without 
changing  the  sum.  In  working  with  three  addends, 
the  associative  property  of  addition  is  applicable 
to  the  addition  of  the  three  rational  numbers. 
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On  pages  118  and  131,  which  included  work  with 
three  addends,  pupils  found  that  some  ways  of 
grouping  or  associating  the  addends  made  the  ad¬ 
dition  easier  but  did  not  change  the  sum. 


Using  the  Text  Page 

•  Ex.  1-5.  After  the  oral  discussion,  provide  ad¬ 
ditional  practice  in  using  the  properties  by  having 
Ex.  a-b  below  shown  on  the  board  and  proceeding 
as  follows.  Have  the  computation  for  Ex.  a  and  b 
shown  on  the  board  and  explained.  Then  ask  pu¬ 
pils  to  give  you  the  answers  for  Ex.  c  and  d  without 
computing  and  to  explain  their  thinking. 

a.  Add  b.  Add  c.  Add  d.  Add 

4  9  5§  4yg  8§ 

2ts  8f  2|  5f 

•  Discuss  Ex.  e— h  and  ask  pupils  how  to  asso¬ 
ciate  the  addends  in  some  examples  to  make  the 
computation  easier.  Be  sure  pupils  understand  that 
rearrangement  of  the  addends  is  justified  by  the 
application  of  both  the  commutative  and  associa¬ 
tive  properties. 

e.  n  =  lg  -|-  4§  -f-  if  f.  n  —  3yo  +  if  +  2 yo 

g.n  =  2&  +  lf  +  3&  h.  n  =  l§  +  2f+lf 


Individualizing  Instruction 


Let  more  capable  pupils  express  the  idea  that  the 
commutative  and  associative  properties  hold  for 
the  addition  of  rational  numbers  by  generalizing 
as  indicated  below. 


J.  U  U  L 

//->->  and  -  represent  rational  numbers ,  then: 

I  £  I  t  _  t  i  £  b  q  +  b  _  fL  +  a 

d  +  d  </  +  ^because  d  ~  d 

lL  {d+d)  +  d=d  +  {d+d)becaux 
{a  +  b)  +  c  a  +  (b  +  c) 
d  d 


Point  out  that  a,  b,  and  c  above  represent  whole 
numbers  and  that  the  commutative  and  associa¬ 
tive  properties  have  been  established  for  whole 
numbers. 


*  Point  out  that  the  operations  actually  performed  on  examples  involving  rational 
numbers  are  the  same  as  for  whole  numbers. 


Properties  for  Other  Sets  of  Numbers 

[O] 


Property 

Illustrations  for 
whole  numbers 

Illustrations  for 
rational  numbers 

Commutative 
Property  of 
Addition 

15  +  34  =  34  +  15 

2|  +  5i  =  5£  +  2f 

7l  =  7l 

Associative 
Property  of 
Addition 

(15  +  13)  +  7  =  15  +  (13  +  7) 

(§  +  f)  +  1  =  §  +  (f  +  f ) 

1 1  =  1  f 

Identity  element 
for  addition 

17  +  0  =  17 

4f  +  0  =  4f 

45=-<! 

1.  Read  the  names  of  the  properties.  Explain  the  meaning 
of  each  property  by  using  the  illustration  for  whole  numbers. 


2.  Do  the  computation  to  find  if  each  example  given  for 
rational  numbers  is  a  true  sentence.  See  above. 


3.  Give  two  other  illustrations  using  ra¬ 
tional  numbers  to  illustrate  each  property,  v 

Answers  will  vary. 

4.  In  the  box  at  the  right,  explain  which 
property  was  used  in  sentence  (3);  in  sentence 

•  V 

(4);  in  sentence  (5).  v  Commutat  i  ve 

Associative  Associative 

*  5.  Do  you  see  that  we  have  used  the 
properties  named  above  many  times  as  we 
have  worked  with  rational  numbers?  Yes 


n  =  3i  +  2f 

(1) 

=  3  +  ^  +  2+f 

(2) 

=  3  +  2  +  y  +  y 

(3) 

=  3  +  2  +  (y  +  f ) 

(4) 

=  (3  +  2)  +  f 

(5) 

n  —  5  +  y,  or  5f 

(6) 

[w] 

Ex.  6-9.  Without  computing,  find  the  number  for  n. 


6.  4|  +  5J  =  5J  +  n  4f 
8-  (9§  —  3f )  +  3f  =  »  9  f 


7.  f  +  (4  +  *)  -  *  +  (»  +  i)l 

9.  (6f  +  2J)  —  2\  =  n  6  f 
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*  Th is  page  provides  the  opportunity  for  pupils  to  summarize  the  knowledge  they 
have  been  accummulating  in  the  study  of  geometric  ideas. 

^Reviewing  Geometric  Ideas 


D  C 


Fig.  4 


[W] 

Refer  to  Fig.  1  and  name 

1.  the  diagonals  of  parallelogram  ABCD.  ac,  db 

2.  two  adjacent  sides  for  parallelogram  ABCD.  v 

Sample  answers:  AD  and  DC 

3.  a  point  in  the  interior  for  parallelogram 
ABCD.  p°int  p 

points  A,  B,  C,  D 

4.  four  points  belonging  to  the  parallelogram.  A 

5.  two  congruent  sides,  ab  and  dc,  or  ad  and  bc 


Fig.  1.  Use  a  centimeter  scale  to  measure  to  the 
nearest  centimeter.  Copy  and  complete  Ex.  6-9. 

6.  m(AB)  =  _?_3  7.  m(BC)  =  _?_3 

8.  m(AC)  =  _?_2  9.  m(DB )  =  _?_5 

10.  Unit  angle  M  is  represented  ir^Fjg.  2. 
Name  the  labeled  points  belonging  to  Z  M ;  in  the 
interior  for  Z  M ;  in  the  exterior  for  Z  M.  g 


In  Fig.  3  the  small  angles  shown  are  all  con¬ 
gruent  to  unit  angle  M. 

Ex.  1 1-14.  Refer  to  Fig.  3  and  find  the  measure 
in  terms  of  unit  angle  M.  Copy  and  complete. 

11.  m(Z ZOX)  =  _?_2  12.  m(ZZOU)  =  _?_5 

13.  m(ZXOU)  =  _??  14.  m(ZYOX)  =  _?J 

Fig.  4.  AB  is  perpendicular  to  CD.  Name  an 

angle  that  is  Sample  answers 

15.  a  right  angle.  ^C0B16.  an  obtuse  angle.  ^ coe 
17.  an  acute  angle.  ,v  18.  congruent  to  Z  COB.  Lcoa 

/-DOE 

19.  Represent  a  quadrilateral  that  is  not  a 

parallelogram.  /  \  Sample 

answers : 

20.  Represent  an  isosceles  triangle. 

21.  Represent  a  scalene  triangle. 
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Pupil’s  Objectives 

To  review  (a)  the  properties  of  quadrilaterals 
and  triangles;  (b)  measurement  of  angles  and 
segments;  and  (c)  the  three  sets  of  points  in  a 
plane  determined  by  a  simple  closed  curve. 

Background 

The  page  constitutes  an  important  part  of  the 
maintenance  program  for  geometric  concepts.  It 
provides  the  opportunity  for  pupils  to  summarize 
and  organize  the  knowledge  they  have  been  accu¬ 
mulating  in  the  study  of  metric  and  non-metric 
geometry. 

A  polygon  is  defined  as  a  simple  closed  curve 
which  is  the  union  of  line  segments.  Polygons  are 
classified  according  to  the  number  of  segments 
which  form  them.  Two  special  kinds  of  polygons — 
triangles  and  quadrilaterals — have  been  studied 
more  intensively  than  those  with  more  than  four 
sides. 

Triangles  have  been  classified  according  to  the 
measures  of  their  sides  as  equilateral ,  isosceles ,  or 
scalene.  When  the  measures  of  their  angles  are 
considered,  triangles  are  identified  as  right,  acute, 
or  obtuse  triangles. 

Quadrilaterals  having  two  pairs  of  opposite  sides 
parallel  and  congruent  are  called  parallelograms. 
When  the  parallelogram  has  four  right  angles,  it 
is  called  a  rectangle. 

A  trapezoid  is  a  quadrilateral  with  exactly  one 
pair  of  opposite  sides  parallel.  A  rhombus  is  a  par¬ 
allelogram  with  all  of  its  sides  congruent.  A  rhom¬ 
bus  with  adjacent  sides  perpendicular  is  a  square. 

Teacher’s  Preparation 

Make  certain  that  all  pupils  have  a  centimeter 
ruler  to  use  for  Ex.  6-9  of  the  text. 

Pre-Book  Lesson 

Show  on  the  board  the  list  of  geometric  terms 
which  follow  and  sketch  figures  a-m  on  the  board 
or  on  newsprint. 


polygons 

angles 

triangles 

triangles 

quadrilateral 

right 

equilateral 

right 

parallelogram 

acute 

isosceles 

acute 

rectangle 

triangle 

obtuse 

scalene 

obtuse 

Have  pupils  identify  one  or  more  figures  to  illus¬ 
trate  each  term. 

Have  pupils  use  colored  chalk  or  crayon  and 
show  the  diagonals  for  figures  a  and  c.  Have  two 
adjacent  sides  shown  in  color  in  figure  h.  Have 
pairs  of  opposite  sides  shown  in  figure  k. 


Using  the  Text  Page 

®  Have  Ex.  1-9  read  aloud.  Establish  that  they 
all  refer  to  Fig.  1  and  ask  pupils  to  write  answers 
on  their  papers. 

®  Point  out  that  Ex.  10-14  refer  to  Fig.  2.  Have 
them  read  aloud  and  then  worked. 

•  Next  have  Ex.  15-21  read  aloud  and  then 
worked . 


Individualizing  Instruction 

•  For  slower  learners,  provide  more  help  of  the 
type  described  in  the  Pre-Book  Lesson. 

•  Have  more  capable  pupils  make  drawings  of  ge¬ 
ometric  figures  on  10"  by  12"  pieces  of  tagboard. 
These  cards  may  be  used  in  games  to  help  slower 
learners  identify  different  figures. 
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Pupil’s  Objectives 

(a)  To  evaluate  understanding  of  basic  concepts 
and  new  terminology  taught  in  Chapter  5;  and 
(b)  to  obtain  data  for  need  of  remedial  teaching. 

Background 

The  concepts  required  for  success  with  the  addi¬ 
tion  and  subtraction  of  rational  numbers  expressed 
with  fractions  showing  different  denominators  are 
covered  in  this  test  of  information  and  meaning. 
It  will  help  you  identify  pupils  who  have  not  learned 
to  rename  rational  numbers  with  fractions  showing 
a  common  denominator,  and  also  those  pupils  who 
do  not  know  how  to  order  rational  numbers  ex¬ 
pressed  with  fractions.  Pupils  who  do  not  under¬ 
stand  the  meaning  of  multiple,  common  multiple, 
least  common  multiple,  and  least  common  denom¬ 
inator  will  also  be  identified. 

Pre-Book  Lesson 

•  Remind  pupils  that  they  have  taken  a  series 
of  tests  at  the  end  of  each  of  the  preceding  four 
chapters.  Ask  them  to  turn  to  the  table  of  contents 
and  look  quickly  at  the  topics  covered  in  Chapter  5. 
Ask  them  to  mention  parts  of  the  work  which  they 
felt  they  understood  well  and  those  which  were 
difficult. 

•  Emphasize  the  twofold  need  for  tests:  (a)  to 
help  the  pupil  determine  his  own  strengths  and 
weaknesses;  and  (b)  to  help  the  teachers  identify 
the  topics  on  which  achievement  is  satisfactory, 
but  particularly  the  specific  aspects  of  a  topic  which 
need  reteaching  for  individuals  or  for  the  entire 
class. 

Using  the  Text  Page 

•  Ask  pupils  to  turn  back  to  page  135  of  the  text 
and  look  over  the  questions  dealing  with  rational 
numbers.  1  hen  have  them  read  aloud  the  ques¬ 
tions  in  the  test  on  page  221. 


•  Ex.  2-3.  Point  out  that  the  fractions  in  each 
set  are  all  names  for  the  same  number.  Have  pupils 
tell  how  each  succeeding  fraction  was  determined 
from  the  first  fraction. 

•  Ex.  9-11.  Tell  pupils  that  there  will  be  three 
fractions  to  copy  from  the  box  for  each  question. 

•  Ex.  12-23.  Explain  that  all  of  the  examples 
involve  the  renaming  of  a  rational  number.  Indi¬ 
cate  that  completing  means  to  copy  and  write  a 
numeral  in  place  of  each  question  mark. 

•  Ex.  24-35.  Tell  pupils  to  try  to  complete  each 
sentence  by  thinking  about  the  numbers  without 
actually  doing  the  computation  indicated  by  the 
addition  or  subtraction  signs.  For  Ex.  24,  if  pupils 
note  that  5  <  \  and  <  ^-,  then  they  may  reason 
that  5  +  ij  <  1 . 

•  Ex.  36.  Ask  pupils  to  tell  the  end  points  of 
each  segment  represented. 

•  For  pupils  who  work  slowly  but  accurately, 
omit  Ex.  18-23  and  30-35. 

•  Observe  pupils  as  they  work.  Note  the  ques¬ 
tions  which  seem  to  cause  difficulty  and  tell  pupils 
to  skip  these  and  go  on  to  others  which  they  can 
work. 

After  the  test  has  been  completed  and  the  papers 
collected,  discuss  each  question  and  have  the  cor¬ 
rect  response  written  on  the  board.  Encourage 
pupils  to  ask  questions  about  specific  difficulties. 
Have  pupils  list  in  a  notebook  mathematical  terms 
and  ideas  on  which  they  need  reteaching  and  more 
practice. 

Individualizing  Instruction 

•  For  slower  learners,  administer  the  test  by  read¬ 
ing  one  question  at  a  time,  allowing  time  for  writing 
answers. 

•  While  you  provide  assistance  for  pupils  who 
need  it,  direct  more  capable  pupils  to  work  some  of 
the  exercises  listed  on  page  223  at  the  end  of  the 
chapter. 
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Do  You  Understand? 


Test  of  Information  and  Meaning  5 

1.  List  the  multiples  of  8  from  0  through  80.  {o,  8, 16, 24, 32, 40, 48, 56, 
Ex.  2-3.  Write  the  next  3  fractions  for  each  set. ' 


9  4  8  12 

3’  65  9  5 


.  16  .  20  24 

?  1  j  _  ?  L|  _  ?  18 


3  5  10  15 

85  165  245 


-  20  25  30 

.?3£  _?1§  _?i8 


4.  Name  four  common  multiples  of  3  and  4.  i 2, 24, 36 

5.  What  is  the  least  common  multiple  of  3  and  4?  12 

6.  What  is  the  L.C.M.  of  3,  5,  and  10?  30 


7.  What  is  the  least  common  denominator  of  §  and  f  ?  20 

8.  What  is  the  L.C.D.  of  §,  and  f  ?  30 
Ex.  9-11.  Refer  to  the  box  at  the  right. 

9.  Copy  the  fractions  which  name  the  number  3.  -T’T’Too 


6 

8 

12 

4 

3 

2 

12 

16 

30 

20 

12 

8 

6 

2 

30 

40 

300 

100 


10.  Copy  the  fractions  which  name  the  number  f.  -f,  yf,|£ 

11.  Copy  the  fractions  which  name  the  number  1 J.  f,  §£,  ^ 
Ex.  12-23.  Copy  and  complete. 


12. 

7  _ 

8  “ 

?  21 

24 

15. 

96  = 
^6 

_?3 

18. 

510  _  >611 

9  -•  -  1  9 

21. 

41  = 

^3 

.  a?8 
J6 

13. 

15  . 

6 

5 

?2 

16. 

36  = 

41 

19. 

97  =  >3  4.  2 

22. 

5i  = 

-  4?  10 
■*8 

14. 

^  X  3 

8X3 

_  1 5 

24 

17. 

1-LO  _ 

1  4 

=  31 

J2 

20. 

3J  =  3  +  _?  2 

23. 

6S  * 

3  ?8 

Ex.  24-35.  Copy  the  sentence  writing  =  or  >  or  <  in  the 
blank  to  make  a  true  sentence. 


24.  i  +  i  _?<1 

25.  §  +  §-?->  1 

26.  5  -  |  _?=1 


27.  *  +  f  -?>  1 

28.  ■»  -  *  -?=  1 
29.  |  +  i  _?>  1 

3 

4 


QA  1  4-  1  }<  L 

'3U‘  8  r  Y6  -  2 

QT  5  _  JL  ><1 
Ol.  8  4  -  •  -  2 

QO  11  _  3 

16  T6  -*  -  2 

7 

8 


33.  £  +  i  _?=  2 

34.  %  +  T%  -?52 

35.  §  +  J  _?>2 


— • — * — ■ — ■ — • — • — • — • — • — • — • — • — • — ■ — . — — >- 

Q  8  16 

8  8  8 


36.  Write  four  mathematical  sentences  suggested  by  the 
number-line  picture  above. 


3.7- 
7+  8  ~  n 

7  ,  3  _ 

8  +  4  -n 


7  3 
"8  4 

_  3  _  7 
’  4  8 
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Do  You  Make  Mistakes? 

Diagnostic  Test  5 

Copy  the  examples  and  show  your  work. 


Study  Practice: 

a  ^  C  Pages  Use  Sets 

1. 

2l  I  J>  _  Yi  I  1  .2.  |  — 7_  —  Yi  1  ^  -2  _  2  —  yi 

3  l  6  “  n  1  J  5  t  1 0  “  n  '  To  4  12“  n 

\  187-191  89-90 

2. 

!  +  §  =  »  1  il  !  +  §  =  «  1  H  =  n 

A 192-195  91 

3. 

lfh  2  i  =  n  4-|  3f  +  1§  =  n  4j|  8f  +  If  =  nil 

201  92, 95 

4. 

Z  To  =  n  2  f  =  «  h  ^6  lr2  =  n  ^ 

j|  202  92,93 

5. 

=  4£-lf  =  »2±l  8f-2f  =  n5 

U-204-208  94, 96 

6. 

t  +  4  +  T6  =  w  1  y|  2  +  3  +  t  =  n  1  fo  f  1  «  4 

197,  216  97 

222 


Can  You  Solve  Problems? 

Problem  Test  5 

Let  n  represent  the  number  that  is  not  known.  For  each 
problem,  write  a  mathematical  sentence  and  find  the  number 
for  n  to  solve  the  problem. 

1.  A  skating  rink  is  165  ft.  long  and  96  ft.  wide.  What  is  the 
area  of  the  rink  in  square  yards?  n  =  (l 65  -r  3)  x  (96  4-  3);  1,760  sq.  yd. 

2.  One  week  Carl  skated  1§  hr.  on  Monday,  If  hr.  on 
Wednesday,  2J  hr.  on  Thursday,  If  hr.  on  Friday,  and  2f  hr. 
on  Saturday.  What  was  the  total  number  of  hours  he  skated  that 
week?  n=  lf+  lj+2l+  lf+2|;  1()1 

3.  When  Carl  had  on  his  winter  coat  and  snow  boots,  he 
weighed  90^  lb.  After  taking  off  the  coat  and  boots,  he  weighed 
86|  lb.  What  was  the  weight  of  the  coat  and  boots?  v 

n=90i-86f;  3flb. 
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Pupil’s  Objectives 

(a)  To  diagnose  difficulties  involved  in  the  addi¬ 
tion  and  subtraction  of  rational  numbers  which 
are  named  by  fractions  showing  different  denom¬ 
inators;  (b)  to  work  the  end-of-chapter  test  on 
problem-solving;  and  (c)  to  measure  computa¬ 
tional  ability  on  skills  in  the  four  operations  with 
whole  numbers  and  in  addition  and  subtraction 
of  rational  numbers. 

Background 

Each  row  of  examples  in  the  Diagnostic  Test 
measures  a  particular  skill.  If  a  pupil  misses  more 
than  one  example  in  a  row,  he  is  in  need  of  reteach¬ 
ing  for  this  skill.  Study  pages  and  practice  sets  to 
provide  the  assistance  needed  are  listed  at  the  end 
of  each  row  in  the  text.  An  analysis  of  the  examples 
in  each  row  is  given  below. 

1.  Numbers  involved  are  less  than  1.  The 
L.C.D.  of  the  fractions  is  the  denominator 
of  one  of  the  given  fractions. 

2.  Numbers  are  less  than  1.  To  add  or  sub¬ 
tract,  both  numbers  must  be  renamed 
with  fractions  showing  a  common  denom¬ 
inator. 

3.  Addends  and  sums  are  rational  numbers 
expressed  in  mixed  form. 

4.  The  sum  is  a  counting  number;  the 
known  addend  is  a  rational  number  less 
than  1  or  greater  than  1. 

5.  Both  the  sum  and  the  known  addend  are 
rational  numbers  expressed  in  mixed  form. 

6.  Addition  of  3  rational  numbers  is  involved. 

In  the  Problem  Test,  five  of  the  eight  problems 
require  mathematical  sentences  with  parentheses, 
since  they  are  2-  or  3-step  problems. 

The  Computation  Test  includes  examples  for 
each  of  the  four  operations  with  whole  numbers; 
also,  addition  and  subtraction  of  rational  numbers. 

Teacher’s  Preparation 

For  both  the  Diagnostic  Test  and  the  Computa¬ 
tion  Test,  it  would  be  advantageous  to  provide 


duplicated  copies  for  pupils.  On  duplicated  copies 
of  the  Diagnostic  Test,  leave  space  below  each 
mathematical  sentence  so  that  pupils  may  copy 
the  example  and  use  the  vertical  algorithm  if  they 
prefer  this  form  for  the  solution.  Use  the  same 
plan  for  Ex.  13-22  of  the  Computation  Test.  For 
division  examples,  leave  space  at  the  right  so  that 
pupils  may  make  a  table  for  multiples  of  the  divi¬ 
sor  if  they  still  need  this  step. 


Using  the  Text  Page 

•  Diagnostic  Test.  Direct  pupils  to  show  the  re¬ 
naming  of  the  rational  numbers  expressed  in  mixed 
form.  Do  not  permit  pupils  to  place  part  of  their 
work  on  scratch  paper,  as  this  will  not  enable  you 
to  locate  sources  of  error  in  the  computational  as¬ 
pect  of  the  work. 

•  Problem  Test.  Direct  your  pupils  to  read  Ex.  1-8 
silently  and  to  ask  for  help  on  any  words  they  do 
not  understand.  Show  these  words  on  the  board 
and  explain  them. 

Tell  pupils  to  label  the  answer  for  each  problem, 
thinking  of  an  English  sentence  to  answer  the  prob¬ 
lem  question. 

After  the  test  has  been  completed,  discuss  each 
problem.  Have  each  mathematical  sentence  writ¬ 
ten  on  the  board  and  its  solution  found. 

Ex.  7.  Have  a  sketch  of  the  skating  rink  shown 
on  the  board  with  the  dimensions  labeled  in  feet 
and  also  in  yards. 

Ex.  2.  Have  pupils  tell  how  to  associate  the  ad¬ 
dends  to  make  the  work  easier. 

Ex.  7.  Have  a  sketch  shown  on  the  board  to 
represent  the  facts  in  the  problem. 

•  Computation  Test.  Direct  pupils  to  work  Ex. 
13-22  on  their  papers  using  the  vertical  form  if 
they  prefer  this  form  for  the  solution. 

For  Ex.  18-22,  remind  pupils  that  the  operation 
indicated  in  the  mathematical  sentence  is  not  al¬ 
ways  the  operation  to  use  to  find  the  number  for  n. 

Children  who  work  slowly  should  be  directed  to 
work  only  selected  items  in  the  test.  You  may  select 
Ex.  2-4,  8-10,  and  18-22. 
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Individualizing  Instruction 

•  As  a  result  of  this  testing  program,  you  should 
be  able  to  determine  each  pupil’s  growth  in  spe¬ 
cific  skills  and  understandings.  All  pupils  will  not 
show  a  uniformly  high  level  of  achievement,  but 
all  can  show  improvement  from  chapter  to  chapter, 
and  this  idea  should  be  discussed  with  pupils.  This 
is  particularly  important  for  slower  learners  who 
soon  become  frustrated  and  discouraged  if  no  recog¬ 
nition  is  given  to  the  fact  that  they  are  making  prog¬ 
ress  commensurate  with  their  limitations. 

•  Use  the  table  shown  at  the  right  to  find  the  per 
cent  scores  to  be  entered  on  each  pupil’s  individual 
record  card.  (See  Teacher’s  Page  47.) 


Computation  Test  5 

Score 

Per  Cent 

Score 

Per  Cent 

1 

5 

12 

55 

2 

9 

13 

59 

3 

14 

14 

64 

4 

18 

15 

68 

5 

23 

16 

73 

6 

27 

17 

77 

7 

32 

18 

82 

8 

36 

19 

86 

9 

41 

20 

91 

10 

45 

21 

95 

11 

50 

22 

100 

Problem  Test  5 

Score 

Per  Cent 

1 

13 

2 

25 

3 

38 

4 

50 

5 

63 

6 

75 

7 

88 

8 

100 

Suggestions  for  Material  to  Accompany 
End-of-Chapter  5  Tests 


After  administering  the  tests  on  pages  221-223 
and  analyzing  the  results,  you  will  find  some  pupils 
who  need  redevelopment  of  some  parts  of  the  work. 
While  you  provide  assistance  for  these  pupils,  more 
capable  pupils  may  engage  in  some  of  the  activities 
described  below. 

Supplementary  Activities 

1.  Sets  A-C  are  A  =  {5,7,9,11,13,15} 
named  at  the  right.  B  =  {3,6,9,12,15,18} 
Draw  a  Venn  diagram  C  =  {6,8,10,12,14,16,18} 
for: 

a.  A  and  B  b.  A  and  C  c.  B  and  C 

2.  Use  sets  A-C  above  and  list  within  braces  the 
members  of  each  of  the  following: 

a.  AC\B  b  JHC  c.  B  r\  C 

3.  Find  the  greatest  common  factor  of: 

a.  57  and  76  b.  96  and  60  c.  33  and  77 

d.  48  and  90  e.  85  and  68  f.  84  and  105 

4.  Find  the  least  common  multiple  of: 

a.  15  and  24  b.  16  and  40  c.  21  and  56 
d.  27  and  45  e.  14  and  35  f.  45  and  30 

5.  Express  each  of  the  following  as  a  product  of 
prime  factors.  For  Ex.  a  write,  84  =  2X2X3X7. 
a.  84  b.  102  c.  210  d.  195  e.  462 


6.  Find  the  number  for  n  so  that  each  of  the 
following  expressions  will  name  the  number  1 . 
a-  i?  “b  ?  “b  ”  b.  j  ^  +  n  c.  £  +  £  +  n 

d.  n  -fi-  §  +  f  e.  (f  +  §)  —  n  f.  (j  -f-  3-)  —  n 


7.  Express  each  of  the  following  in  simplest 
form: 


~  105 

a-  120 


h  5J- 
68 


c-  78 


A  m 
d.  33 


e. 


94 

141 


8.  Describe  as  many  rectangular  regions  as  you 
can  for  which  the  measures  of  the  length  and  the 
width  are  whole  numbers  and  the  area  is: 

a.  40  sq.  in.  b.  84  sq.  ft.  c.  120  sq.  yd. 

d.  37  sq.  in.  e.  96  sq.  ft.  f.  88  sq.  yd. 

For  Ex.  a,  you  could  start  by  writing,  7  by  40, 
2  by  20,  4  by  JO. 

9.  The  areas  of  some  square  regions  are  given 
below.  Give  the  length  of  the  side  of  each  square 
region. 

a.  36  sq.  in.  b.  64  sq.  in.  c.  144  sq.  ft. 

d.  100  sq.  ft.  e.  81  sq.  yd.  f.  121  sq.  yd. 

For  Ex.  a,  the  answer  is  6  inches,  because 
6  X  6  =  36. 


10.  Name  the  number  £  with  five  different  frac¬ 
tions,  each  of  which  shows  a  denominator  between 
30  and  50. 
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4.  Carl’s  winter  coat  cost  $27.45,  and  his  cap  cost  i  as 
much  as  the  coat.  What  was  the  total  cost  of  the  coat  and  the 

cap?  n  =  27.45  +  (27.45  -r  9);  $30.50 

5.  Mrs.  Day  bought  a  pair  of  boots  for  Carl  and  a  pair  for  his 
brother  at  $3.95  per  pair.  How  much  change  did  she  receive 
from  $10?  n  =  10.00  -  (3.95  X  2);  $2.10 

6.  Carl  saved  85 4  per  week  for  7  weeks.  How  much  more 
money  does  he  need  to  buy  new  skis  which  cost  $9.00?  n  =  9.00- 


(7x0.85);  $3.05 


7.  Carl  and  his  family  took  a  trip  to  a  ski  lodge.  They  drove 
4  hr.  from  their  home  to  the  expressway,  3^  hr.  on  the  express¬ 
way,  and  li  hr.  on  a  narrow  mountain  road.  How  many  hours 
did  they  drive  in  all  to  get  to  the  lodge?  n  =  I  +  3 1  +  1 1 ;  5  J. 

8.  Carl  was  told  that  a  total  of  2,697  people  had  visited  the  ski 
lodge  during  January.  What  was  the  mean  average  of  the  num¬ 
bers  of  visitors  per  day  to  the  lodge  during  January?  0  =  2,697-31,  87 


How  Well  Can  You  Compute? 


Ex.  1-3.  Subtract. 

1.  8,014  2.  $120.50 


1,569 

6,445 

Ex.  7-9. 

7.  874 
9 


37.98 


3.  55 

23 


XK  A  82.52 

Multiply. 


3J 


8.  607 
54 


9.  $4.36 
28 


Computation  Test  5 

Ex.  4-6.  Divide. 

_ 47,R17  $  60,83  64  R7 

4.  84)3,965  5.  9) $547.47  6.  78)4,999 


Ex.  10-12.  Divide. 

80,  R22 


^ ^  _ _ 85,  R37  34 

10.  67)5,382  11.  58)4,967  12.  28)978 


_34,  R2t 


7,866  32J78  $122.08 

Ex.  13-22.  Find  the  number  for  n. 


13.  ii  =  If  +  3J  +  4k  9& 

14.  n  =  90  X  256  23,040 

15.  n  =  16,000  -  1,798  14,202 

16.  n  =  4,896  +  985  +  7,814  9,695 

17.  11  =  18  -  3^  ufi 


18.  5J  +  n  =  10i  4  — 

19.  n  -  3|  =  4J  8  J. 

20.  72  -f-  92  =  85  7,820 

21.  6,075  —  n  =  999  5,076 

22.  24  X  72  =  1,752  73 
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1.  As  the  earth  turns  on  its  axis,  the  sun  appears  to  move 
from  east  to  west.  Does  this  mean  that  you  can  have  daylight 
while  people  living  some  distance  west  of  you  have  darkness?  Yes 


*  2.  The  above  map  shows  some  of  the  24  standard  time  zones 
into  which  the  world  is  divided.  From  one  time  zone  to  the 
next,  there  is  a  difference  in  time  of  _  ?  I  hour. 

**  3.  Moving  across  the  United  States  from  east  to  west,  the 
first  time  zone  is  called  Eastern  Time.  What  is  each  of  the  next 
four  time  zones  in  the  United  States  called?  (Don’t  forget 
Alaska  and  Hawaii!)  Cen,ral  Time,  Mountain  Time, 

Pacific  Time,  Yukon  Time 

4.  In  which  time  zone  is  each  of  these  cities  located? 

..  _r  5°5tern  •  Mountain 

New  York  CityA Chicago  Central  Salt  Lake  CityA  Seattle  Pacific 
Toronto  Eastern  Dallas  Centra  i  Phoenix  Mounta  inVanCOUVer  Pacific 
Cleveland  EastemNew  Orleans  vSan  Francisco  v  Anchorage,  Alaska  v 

Central  Pacific  Alaska 

Since  this  is  an  oral  lesson,  it  will  give  you  a  chance  to  see  if  pupils  read  the  map 
closely  enough  to  notice  that  the  fourth  time  zone  is  Yukon  Time. 
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Overview  -  Chapter  6 


•  Reteaching — Measurement  of  Time  and  Ra¬ 
tional  Numbers  Named  with  Decimals.  The  facts 
in  the  table  of  time  measurement  which  were  pre¬ 
sented  in  grade  4  are  reviewed  and  applied  in  verbal 
problems.  Pupils  gained  some  acquaintance  with 
decimal  notation  for  rational  numbers  in  grade  4. 
All  concepts  and  skills  with  decimals  are  rede¬ 
veloped  in  Chapter  6  and  related  to  work  with 
fraction  notation. 

•  Extension.  The  decade  and  the  century  as  units 
of  time  measurement  are  introduced.  The  mean¬ 
ings  of  the  abbreviations  a.d.  and  b.c.  are  presented 
and  used  in  relation  to  historical  events.  Standard 
time  zones — the  necessity  for  their  establishment 
and  their  use — is  a  new  topic  in  Chapter  6. 

Segments  and  regions  are  used  to  represent  ra¬ 
tional  numbers  named  with  fractions  showing  de¬ 
nominators  that  are  powers  of  10.  This  is  prepara¬ 
tory  to  the  introduction  of  decimal  notation  for 
these  rational  numbers.  By  using  a  decimal  point 
to  locate  one’s  place  and  by  utilizing  the  principle 
of  place  value,  pupils  learn  that  decimal  notation 
is  often  more  convenient  than  fraction  notation  for 
certain  rational  numbers. 

The  operations  of  addition  and  subtraction  of 
rational  numbers  named  by  decimals  are  presented. 

Chapter  6  contains  many  practice  exercises  deal¬ 
ing  with  the  ordering  of  rational  numbers  named 
with  fractions  or  with  decimals.  In  this  work,  the 
signs  of  inequality  are  used  in  mathematical  sen¬ 
tences. 

Since  it  often  happens  that  pupils  perform  the 
four  operations  with  decimals  without  adequate 
understanding  of  the  numbers  upon  which  they  are 
operating,  a  great  deal  of  practice  is  provided  in 
having  pupils  tell  the  number  indicated  by  each 
digit  in  its  place  in  a  numeral. 

•  Problem-Solving.  One  of  the  major  emphases 
in  Chapter  6  is  upon  problem-solving.  This  is 
appropriate  since  it  provides  motivation  for  work 
with  decimal  notation  for  rational  numbers. 

Two  sets  of  verbal  problems  deal  with  uses  of 
decimals  in  simple  science  situations.  Three  sets 
involve  decimals  to  indicate  linear  measurements, 


measurements  of  capacity,  time  measurements, 
measurement  of  body  temperature,  and  amounts  of 
money. 

Three  sets  of  verbal  problems  require  under¬ 
standing  of  standard  time  zones,  knowledge  of  facts 
in  the  table  of  time  measurement,  and  techniques 
for  computing  elapsed  time  between  two  given 
times. 

Sets  of  problems  with  information  unnecessary  for 
answering  the  problem  question  provide  the  setting 
for  teaching  pupils  to  read  critically. 

•  Geometric  Ideas.  While  few  completely  new 
geometric  ideas  are  presented  in  Chapter  6,  pro¬ 
vision  is  made  for  cumulative  review  of  ideas  intro¬ 
duced  earlier  and  insights  are  strengthened.  For 
example,  pupils  find  that  a  rectangle  is  a  special 
kind  of  parallelogram,  a  parallelogram  is  a  special 
kind  of  quadrilateral,  and  a  quadrilateral  is  a 
special  kind  of  simple  closed  curve. 

The  following  concepts  are  reviewed  and  ex¬ 
tended:  properties  of  polygons  and  circles;  inter¬ 
secting  and  parallel  lines;  congruent  angles  and 
triangles;  three  sets  of  points  in  a  plane  associated 
with  a  simple  closed  curve;  and  techniques  for 
computing  perimeters  and  areas. 

The  concept  of  vertical  angles  formed  by  two 
intersecting  lines  is  new.  Pupils  discover  that 
vertical  angles  are  congruent. 

•  Maintenance.  This  chapter  contains  each  of 
the  following  exercises  designed  to  help  pupils 
maintain  skills  developed  in  previous  work:  “To 
Keep  in  Practice” — for  skills  with  whole  numbers; 
“Sequences” — for  discovering  patterns;  “Think 
Quickly !” — for  skill  in  mental  computation ;  “With¬ 
out  Paper  and  Pencil” — understandings  of  basic 
laws ;  and  “Practice  in  Estimating” — use  of  rounded 
numbers. 

•  Enrichment.  For  pupils  who  do  not  need  the 
additional  practice  on  some  of  the  text  pages,  there 
are  listed  Extra  Activity  sets  which  develop  self 
direction  and  ability  to  reason  on  the  part  of 
pupils. 

•  Testing.  The  battery  of  end-of-chapter  tests 
are  included  on  pages  267-269. 


Teacher’s  Page  224 


Teaching  Pages  224  and  225 


Pupil’s  Objectives 

(a)  To  learn  about  time  zones;  and  (b)  to  solve 
problems  dealing  with  time  zones  by  referring  to 
a  map. 

Background 

Earth  rotates  on  its  axis  causing  a  different  area 
to  be  exposed  continuously  to  the  sun.  Thus,  when 
the  sun  appears  to  be  rising  over  one  part  of  the 
earth,  it  appears  to  be  setting  over  another.  Sun 
time  is  based  on  the  apparent  position  of  the  sun 
in  the  sky  in  relation  to  the  earth. 

If  sun  time  were  used  in  its  strictest  sense,  the 
time  at  any  specific  point  would  differ  from  the 
time  at  any  point  to  the  east  or  to  the  west.  Since 
the  use  of  sun  time  would  be  highly  impractical, 
24  time  zones  have  been  established  with  a  uniform 
time,  called  standard  time,  designated  for  use 
throughout  the  zone. 

Lines  of  longitude,  or  meridians,  are  the  lines 
shown  on  a  globe  which  run  through  the  north 
and  south  poles.  They  separate  the  equator  into 
360  congruent  parts  called  degrees.  The  meridian 
passing  through  Greenwich,  England,  is  called  the 
prime  meridian  and  represents  0°  longitude.  Other 
meridians  are  numbered  east  .and  west  from  the 
prime  meridian. 

In  general,  each  of  the  24  time  zones  into  which 
Earth  has  been  separated  corresponds  to  15°  of 
longitude  and  each  represents  1  hour’s  difference 
in  time.  The  boundaries  of  time  zones  do  not 
always  follow  the  meridians  exactly  because  of  the 
need  for  political  and  geographical  areas  to  remain 
intact  as  far  as  possible. 

Teacher’s  Preparation 

•  Provide  a  globe  and  a  flashlight  to  use  in  the 
demonstration  given  in  the  Pre-Book  Lesson. 

•  Anticipate  this  lesson  by  several  days  and 
display  wall  maps  of  the  L’nited  States  on  which 
the  time  zones  are  shown.  Point  out  the  small 
clocks  shown  on  the  map.  Hopefully  children  will 


be  interested  in  the  time  changes  shown  and  begin 
asking  questions. 

Pre-Book  Lesson 

•  Engage  pupils  in  conversation  about  long  trips 
which  they  may  have  taken  when  it  was  necessary 
to  set  their  watches  ahead  or  back  to  correspond 
to  the  local  time.  Discuss  the  need  to  consider  the 
difference  in  time  between  two  locations  when 
tuning  in  on  a  parade  or  a  sports  event  taking 
place  in  a  different  time  zone. 

•  Provide  for  pupils  the  information  given  in 
the  Background  section.  Carry  out  the  following 
activity  to  demonstrate  some  of  the  ideas. 

Use  a  globe  as  a  model  of  Earth  on  its  axis  and 
a  flashlight  to  represent  light  from  the  sun  shining 
on  the  earth.  Have  pupils  point  to  locations  on 
the  earth  where  it  would  be  about  noon;  midnight; 
sunrise;  sunset.  Then  turn  the  globe  slowly  and 
have  pupils  explain  how  the  time  for  any  location 
is  changing. 

Using  the  Text  Pages 

•  Ex.  1-3.  Use  your  wall  map  of  the  United 
States  on  which  the  time  zones  are  shown.  Have 
pupils  trace  the  boundaries  of  each  time  zone  as 
it  is  named  in  going  from  east  to  west. 

•  Ex.  4.  Have  each  of  the  cities  mentioned 
located  on  the  wall  map. 

•  Ex.  5-9.  Have  each  question  discussed  and 
answered  by  referring  to  the  wall  map  as  well  as 
to  the  small  map  in  the  text. 

Individualizing  Instruction 

•  For  slower  learners,  present  and  work  Ex.  10-18 
one  at  a  time.  Provide  guidance  in  using  the  time 
zones  on  the  wall  map  and  in  locating  the  cities 
under  consideration. 

•  For  more  capable  pupils,  display  maps  which 
show  time  zones  around  the  world.  Direct  them 
to  name  cities  in  different  zones  and  indicate  the 
difference  in  time. 
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Ex.  5-18.  Refer  to  the  clocks  shown  on  the  map. 

5.  When  it  is  7  o’clock  Eastern  Time,  it  is  _?t  o’clock 
Central  Time  and  _?1  o’clock  Pacific  Time. 

6.  The  difference  in  time  between  New  York  City  and 
Honolulu  is  how  many  hours  ?  5 

7.  When  you  travel  east  across  the  United  States,  do  you 
set  your  watch  ahead  or  back  as  you  enter  each  time  zone?  ahead 

8.  When  it  is  9  a.m.  in  Toronto,  it  isn  _?_  in  San  Francisco. 

Pacific 

a.  In  what  time  zone  is  San  Francisco ?A  Toronto?  e  astern 

b.  How  many  hours  difference  is  there  between  these  zones?3 

c.  Since  San  Francisco  is  west  of  Toronto,  would  you  add 

or  subtract  3  hrs.?  Subtract 

9.  When  it  is  noon  in  Salt  Lake  City,  what  time  is  it  in 
Washington,  D.  C.?v  New  Orleans?/  Vancouver?/  Honolulu?9  a.m. 

2  P.M.  1  P.M.  11  A.M. 

[W] 

When  it  is  midnight  in  Anchorage,  Alaska,  what  time  is  it  in 

10.  Denver? v  11.  St.  Louis?  v  12.  Boston?v  13.  Honolulu?Midn 

3  A.M.  4  A.M.  5  A.M. 

14.  Alice  and  her  mother  traveled  by  jet  from  Chicago  to 
Los  Angeles.  When  they  arrived,  was  Alice’s  watch  2  hours  slow 
or  fast  if  she  had  not  changed  it  since  she  left  Chicago?  2  hrs.  fast 

15.  At  2:30  p.m.  Los  Angeles  time,  Alice  telephoned  her 
father  who  was  in  New  York  on  business.  What  time  was  it  in 
New  York  when  he  received  her  call?  ii:30  a.m. 

16.  Jean  lives  in  Toronto.  She  wants  to  call  her  grandmother 
who  fives  in  Vancouver  so  she  can  talk  to  her  at  7  p.m.,  Vancouver 
time.  At  what  time  should  Jean  make  the  call?  10  P  M- 

17.  If  the  Rose  Bowl  Parade  in  Pasadena,  Calif.,  is  scheduled 
for  9  a.m.,  at  what  time  should  people  living  in  St.  Louis,  Mo., 
turn  on  their  television  sets  in  order  to  see  the  parade?  1 1  a.m. 

18.  If  you  lived  in  the  Central  Time  Zone,  what  time  would 
you  turn  on  your  television  set  to  watch  a  televised  baseball 
game  which  begins  at  2  p.m.  in  Los  Angeles?  4  P-M- 


Travel  Problems 


[°] 

1.  Information  about  the  morning  arrival  of  flights  at  an 
airport  is  given  above.  Which  of  the  flights  listed  would  arrive 
late  that  day?  75 1;  135;  966 


7:45  to  8:00  is  _  P1!  min. 
8:00  to  8:18  is  _?Jf  min. 
7:45  to  8:18  is  min. 


2.  Peter  and  his  mother  went  to  the  airport  to 
meet  his  father  who  was  to  come  in  on  flight  751. 
How  many  minutes  late  would  his  plane  arrive  ?33 
Tell  how  to  complete  the  work  in  the  box  at  the  left. 

3.  On  the  t>oard,  find  the  number  of  minutes  late 
for  flight  135;  for  flight  966.  81 


4.  Last  summer  Joe  went  by  bus  to  visit  his  grandmother. 
He  was  on  the  bus  from  9:00  a.m.  to  5:00  p.m.  How  many  hours 
did  the  trip  take?  9:00  a.m.  to  12:00  noon  is  _??  hr.;  12:00  noon 
to  5:00  p.m.  is  _?5  hr.;  so,  9:00  a.m.  to  5:00  p.m.  is  _?!  hr. 


5.  Kathy  went  by  train  to  visit  her  aunt  in  Denver.  Kathy 
was  on  the  train  from  8:15  a.m.  to  3:30  p.m.  How  long  did  the 
trip  take  ?A  On  the  boards  show  how  to  find  the  number  of  hours 
by  the  method  used  for  Ex.  4. 
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Pupil’s  Objectives 

To  learn  how  to  find  the  elapsed  time  between 
two  events  taking  place  (a)  in  the  same  time  zone; 
and  (b)  in  different  time  zones  when  the  length  of 
time  is  a  certain  number  of  hours  or  a  certain 
number  of  minutes  or  a  certain  number  of  hours 
and  minutes. 

Background 

Success  in  the  solution  of  the  verbal  problems 
based  on  travel  situations  will  require  careful  read¬ 
ing  and  logical  thinking.  Mathematical  sentences 
are  not  required,  and  the  computational  difficulties 
are  minimum.  In  the  oral  lesson  on  the  text  page, 
a  logical  technique  for  finding  the  elapsed  time 
between  two  given  times  is  developed  step  by  step. 
Some  of  the  problems  in  the  written  assignment 
utilize  information  about  time  zones  which  pupils 
gained  on  pages  224-225. 

Teacher’s  Preparation 

•  Anticipate  this  lesson  dealing  with  travel  prob¬ 
lems  and  ask  pupils  to  bring  to  class  for  a  bulletin- 
board  display  any  bus,  train,  boat,  or  plane 
timetables  which  they  may  have  used  on  trips.  If 
pupils  cannot  supply  them,  write  to  local  travel 
agencies  for  timetables  and  fare  tables  which  you 
can  use  to  motivate  this  lesson. 

•  Provide  an  old  alarm  clock  or  a  clockface*  to 
use  in  demonstrating  the  passage  of  time  in  minutes 
and  hours. 

Using  the  Text  Pages 

•  Ex.  1 .  Refer  to  the  flight  schedule  shown  in 
the  text  and  have  the  information  read  aloud.  Ask 

*See  11,  page  xix. 


whether  any  pupils  have  seen  a  similar  schedule  in 
a  bus  or  train  station  or  in  an  airport  terminal. 

•  Ex.  2.  Show  the  work  illustrated  in  the  box 
on  the  board.  Ask  a  pupil  to  use  the  clockface 
and  move  the  hands  to  show  each  interval  of  time: 
7:45—8:00;  8:00—8:18;  7:45-8:18.  Ask  pupils  to 
tell  why  we  use  the  technique  illustrated  in  the  box 
instead  of  using  subtraction.  Suggest  that  mental 
computation  can  often  be  used. 

•  Ex.  3.  Have  the  intervals  before  the  hour  and 
after  the  hour  shown  on  the  clockface.  Have  the 
computation  performed  mentally. 

•  Ex.  4-7.  Have  pupils  work  without  showing 
the  time  on  the  clockface  if  possible. 

•  Ex.  10-14.  Have  these  problems  read  aloud 
before  assigning  them  for  independent  work.  Tell 
pupils  to  refer  to  the  map  on  page  224  as  they 
work  Ex.  11,  12,  and  13.  For  Ex.  13,  tell  pupils 
to  refer  to  Ex.  12  to  find  the  present  location  of 
Mr.  Adams. 

After  pupils  complete  Ex.  10-14,  discuss  each 
example  with  them  and  have  the  work  shown  on 
the  board. 

Point  out  to  pupils  that  Ex.  14  involves  4  steps. 
Advise  pupils  to  estimate  each  product  to  aid  them 
in  the  placement  of  the  decimal  point. 

Individualizing  Instruction 

•  Provide  help  for  slower  learners  as  a  group  as 
they  read  and  work  the  examples  one  at  a  time. 

•  Have  more  capable  pupils  look  up  nonstop  flight 
schedules  from  certain  cities  in  the  United  States 
to  London,  England;  Paris,  France;  Rome,  Italy; 
and  so  on.  Have  pupils  find  the  flying  time  for 
these  trips  using  information  about  time  zones 
which  is  shown  on  some  of  your  world  maps,  or 
maps  in  an  atlas. 
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NOTES 
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Advise  pupils  that  the  abbreviations  in  the  box  represent  Eastern  Time 
(E.T .),  Central  Time  (C.T.)  and  Pacific  Time  (P.T.). 

6.  If  Kathy’s  train  was  due  in  Denver  at  2:55  p.m.,  how 
many  minutes  late  was  the  train? 35 

7.  Kathy’s  aunt  went  to  the  station  to  meet  her  and 
arrived  10  minutes  before  the  train  was  due.  When  did  she 
arrive ?y  How  long  did  she  have  to  wait  for  Kathy’s  train?  45  min- 

8.  If  a  train  trip  takes  from  9  a.m.  Monday  to  9  a.m.  Tuesday, 
how  many  hours  long  is  the  trip?  24 

9.  Is  this  true?  “From  a  given  time  today  to  the  same  time 
tomorrow  is  24  hours  or  1  day.”  Yes 

[w] 

10.  A  jet  plane  flew  non-stop  from  Chicago  to  Mexico  City. 

It  left  Chicago  at  9:15  a.m.  and  arrived  in  Mexico  City  at  12:51 
p.m.  If  both  times  given  are  Central  Standard  Time,  how  many 
hours  and  minutes  did  the  trip  take?  3  hr- 36  "in. 

11.  Walter  and  his  father  flew  non-stop  from  Boston  to  Los 
Angeles.  They  left  Boston  at  10:00  a.m.  Eastern  Standard  Time 
and  arrived  in  Los  Angeles  at  12:25  p.m.  Pacific  Standard  Time. 

What  was  the  flying  time  for  the  trip?  5hr>25min' 

12.  Mr.  Adams  made  a  business  trip  from  Los  Angeles  to 
New  York  City.  He  left  Los  Angeles  at  8:00  a.m.  Pacific  Standard 
Time  and  arrived  in  New  York  at  3:50  p.m.  Eastern  Standard 
Time.  How  long  did  the  flight  take?  4  hr-  50  m,n- 

13.  At  4:30  p.m.  Mr.  Adams  made  a  telephone  call  to  a  friend 

in  New  Orleans.  At  what  time  did  his  friend  receive  the  call?  3:30  PM- 


14.  A  jet  plane  took  110  passengers  from  Detroit  to  Chicago. 
Forty-two  passengers  paid  a  fare  of  $22.05.  The  others  paid  a  fare 
of  $18.90.  What  was  the  total  amount  col¬ 
lected  by  the  airline  from  all  the  passengers  ?  v 

*  °$2,21 1 .30 

15.  Flight  193  from  Detroit  to  Los 
Angeles  makes  one  stop  in  Chicago.  Use 
the  information  in  the  box  and  find  the 
flying  time  for  the  flight.  2  hr-  39  min- 


Detroit  (E.T.) 

Lv.  10:30  a.m. 

Chicago  (C.T.) 

Ar.  11:24  a.m. 

Lv.  12:05  p.m. 

Los  Angeles  (P.T.) 

Ar.  1:50  p.m. 
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*  Pupils  should  know  the  facts  covered  on  this  page  automatically. 

*  Measures  of  Time 


[O] 

1.  How  many  seconds  are  there  in  1  minute  ?60  Estimate 
the  time  of  1  minute  by  trying  to  tap  your  finger  once  a  second 
for  a  full  minute. 

2.  How  many  minutes  are  there  in  an  hour  ?60  How  far  does 
an  automobile  go  in  an  hour  if  it  goes  a  mile  a  minute?  60  mi. 

3.  How  far  does  a  jet  plane  travel  in  an  hour  if  it  goes  10 
miles  a  minute?  600  mi. 

4.  How  many  hours  are  there  in  a  day?24  days  in  a  week?7 
weeks  in  a  year?v  days  in  a  year?  365 

5.  Since  Earth  completes  one  trip  around  the  sun  in  about 
365j  days,  we  add  1  day  to  every  fourth  year.  This  fourth 

366 

year  is  called  leap  year  and  has  _?_  days. 

6.  The  years  1964,  I960,  and  1956  were  leap  years.  Divide 
the  numbers  for  these  years  by  4.  Is  the  remainder  zero?Yes 

[w] 

7.  Name  the  next  four  leap  years  after  1964.  i968;  i972;  1976;  1980 

8.  John  worked  at  one  job  for  3  weeks.  He  started  work  on 
June  18.  On  what  date  did  he  finish?  Refer  to  a  calendar.  July  9 

9.  June  1  to  Dec.  1  is  how  many  months?6  What  part  of  a 
year?  i 

10.  The  picture  shows  the  cornerstone  on  Mike’s 

School.  HOW  Old  iS  hiS  School  nOW?  Answers  will  vary. 

11.  George  Washington  was  born  in  1732  and  died  in 
1799.  How  old  was  Washington  when  the  Declaration 
of  Independence  was  signed  in  1776?m  How  old  was  he 
when  he  died?  67 

Ex.  12-20.  Copy  and  complete. 

15.  2  hr.  =  _?^°min.  18.  42  da.  =  _?*L  wk. 

16.  1  hr.  =  _  ?3l6sec.  19.  1  da.  =  _?1I4r&n. 

17.  18j000  sec.  =  _?_  hr.  20.  4\  hr.  =  _?2_7min. 


12.  3  wk.  = 

13.  36  mo. 

14.  2  yr.  = 


-?2.1  da. 


=  ■> 


yr- 


104 

.?_  wk. 
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Pupil’s  Objectives 

(a)  To  review  facts  in  the  table  of  time  measure¬ 
ment;  and  (b)  to  learn  to  find  the  length  of  time 
between  two  events  when  the  interval  is  a  certain 
number  of  days,  weeks,  or  years. 

Background 

Many  of  the  problems  on  this  page  utilize  facts 
in  the  table  of  time  measurement.  Pupils  who 
have  not  memorized  these  facts  should  be  given 
oral  practice  and  should  be  made  aware  of  the 
necessity  for  knowing  these  facts  automatically. 
Additional  practice  is  provided  in  the  Individu¬ 
alizing  Instruction  section. 

Finding  the  number  of  years  that  have  elapsed 
between  two  dates  requires  simple  subtraction. 

Using  the  Text  Page 

•  Ex.  1.  Utilize  a  stopwatch  if  you  have  one 
available  and  let  pupils  try  different  activities  such 
as  finding: 

a.  the  number  of  words  they  can  read  per  minute. 

b.  the  number  of  x’s  they  can  make  per  second. 

c.  the  number  of  steps  they  can  take  per  minute. 


Individualizing  Instruction 


•  For  slower  learners ,  work  Ex.  9-11  orally. 

•  Direct  all  pupils  who  need  additional  practice 
to  copy  and  complete  Ex.  a-j. 


a.  75  da.  =  _  ?  _  wk. 

b.  96  hr.  —  _  ?  _  da. 

c.  56  mo.  =  _  ?  _  yr. 

d.  2\  hr.  =  _  ?  _  min. 

e.  A\  min.  =  _  ?  _  sec. 

•  Direct  more  capable 

below. 


f.  15  wk.  =  _  ?  _  da. 

g.  3,300  sec.  =  _  ?  _  hr. 

h.  5^  da.  =  _  ?  _  hr. 

i.  2  da.  =  _  ?  _  min. 

j.  2\  hr.  =  _  ?  _  sec. 
pupils  to  work  Ex.  k-n 


k.  Jim  and  his  family  have  lived  in  the  same 
apartment  for  2\  years.  They  have  paid  $95.00 
per  month  for  rent.  What  is  the  total  amount  they 
have  paid  for  rent? 

l.  If  a  pupil  spends  5  hours  per  day  in  school 
and  attends  school  180  days  per  year,  how  many 
hours  is  he  in  school  during  a  period  of  5  years? 

m.  If  a  spaceship  travels  at  the  rate  of  1,800 
miles  per  hour,  what  is  its  rate  expressed  in  miles 
per  minute?  miles  per  second? 

n.  If  a  spaceship  travels  at  the  rate  of  2,200  miles 
per  hour,  how  many  miles  will  it  travel  in  2  days? 
in  2  weeks? 


NOTES 
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Pupil’s  Objectives 

(a)  To  extend  facts  in  the  table  of  time  measure¬ 
ment  to  include  decades  and  centuries;  (b)  to  learn 
how  to  determine  the  century  in  which  a  certain 
event  took  place  when  the  year  of  the  event  is 
known;  and  (c)  to  learn  the  meaning  of  the  abbre¬ 
viations  a.d.  and  b.c. 

Background 

By  the  time  pupils  reach  the  5th  grade,  they 
may  have  learned  the  meaning  of  a.d.  and  b.c., 
but  they  may  find  it  difficult  to  understand  why 
reference  is  made  to  events  in  the  twentieth  century 
when  the  year  is  1966  or  1967,  and  so  on.  The 
number-line  picture  in  the  text  and  the  one  sug¬ 
gested  for  the  Pre-Book  Lesson  will  help  pupils  to 
understand  the  basis  for  designating  the  century  in 
which  historical  events  occurred. 

Pre-Book  Lesson 

Tell  pupils  to  think  of  a  10-year  period  of  time 
as  a  decade  and  to  represent  on  a  number-line 
picture  several  decades.  Notice  on  the  number-line 
picture  below  that  we  label  from  0  to  the  point 
labeled  10  as  representing  the  first  decade.  Point 


1st  decade  2d  decade  3d  decade 


0  10  20  30 


10  to  point  20  represents  the  second  decade. 
Notice  that  the  first  10  years  is  called  the  first 
decade  and  the  second  10  years  is  called  the  second 
decade.  The  same  scheme  is  used  for  centuries. 

Extending  the  reasoning  and  using  a  number¬ 
line  picture  as  at  the  bottom  of  the  page,  you  will 
be  able  to  see  why  00:00  A.M.  January  1,  1901  to 
12:00  P.M.  December  31,  2000  makes  up  the  20th 
century  and  that  the  first  year  in  the  21st  century 
will  be  the  year  2001. 

Using  the  Text  Page 

Ex.  4.  Pupils  may  find  a  number-line  picture 
like  the  one  below  helpful  in  determining  the 
century  in  which  an  event  took  place. 


1st  century  2d  century  3d  century 


Individualizing  Instruction 

•  Direct  more  capable  pupils  to  look  up  in  history 
books  the  dates  when  certain  historical  events  took 
place  and  to  report  to  the  class  the  date  of  the 
event  and  the  century  in  which  it  took  place. 
Pupils  may  also  represent  the  events  on  a  time 
line. 

•  For  all  pupils  list  outstanding  events  of  the 
space  age  which  have  taken  place  during  the  last 
decade. 


1st 

decade 

2d  decade 

20th  century  1 

21st  century 

1  yr.  1  yr. 

1  yr.  |  1  yr. 

1  yr.  1  yr.  | 

1  yr. 

/TA 

Year  Year 

Year  |  Year 

Year  Yearl 

Year 

1  2 

10 

ii 

1999  2000 1 

1 

1 

2001 
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*The  number  line  pictured  is  often  referred  to  as  a  "time  line.”  You  may  wish  to  show 
it  on  the  board. 

Decades  and  Centuries 


1  0  yr.  [O] 

1.  How  long  is  a  decade?  a  For  how  many  decades  have  yon 
lived?  Refer  to  page  373  if  you  need  help. 

2.  If  you  live  to  be  80  years  old,  for  how  many  decades  will 
you  have  lived?  8 

3.  One  hundred  years  is  called  a  century.  How  many  decades 
are  there  in  one  century?  io 

4.  On  the  number  line  each  unit  represents  a  century  or 
_?_  years.  Do  you  see  that  from  0  through  the  year  100  would 
be  called  the  first  century  a.d.?  Yes 

*  The  years  and  centuries  since  the  birth  of  Christ  are  called 
a.d.  (Anno  Domini,  meaning  “in  the  year  of  our  Lord.”)  Years 
and  centuries  before  Christ’s  birth  are  called  B.c. 

5.  Is  it  true  that  the  years  101,  102,  and  so  on  through 
200  a.d.  are  in  the  second  century  a.d.  even  though  their  names 
(except  the  year  200  a.d.)  begin  with  the  word  “one”?  Yes 

6.  With  what  years  did  the  third  century  a.d.  begirYand  end? a 
the  sixteenth  century ?vthe  eighteenth  century?  i70i;  i soo 

1501; 1600 

7.  The  twentieth  century  will  end  and  the  twenty-first  cen¬ 
tury  will  begin  at  midnight  on  New  Year’s  Eve  of  the  year  _?^00 


A 

2000 


1900 


1700 

1500 

1300 


1800 

1600 

1400 


A.D.y  1100 
900 


1200 

1000 


800 


700 


500 

300 

100 

100 


600 

400 

200 

0 


T 


[W] 

In  what  century  did  each  of  the  following  events  take  place? 

8.  The  first  printed  book  in  Europe  was  made  about  1450.  fifteenth 

9.  The  Pilgrims  landed  at  Plymouth  in  1620.  seventeenth 

10.  The  first  steamboat  was  built  in  1787.  eighteenth 


11.  Abraham  Lincoln  was  born  in  1809.  nineteenth 


12.  Alexander  Graham  Bell  was  born  in  1847.  nineteenth 

13.  The  first  airplane  flight  took  place  in  1903.  twentieth 
•  Extra  Activity.  Set  163. 
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*  Continue  to  emphasize  that  a  number  may  be  named  in  many  ways. 


A  B 

*~o  T  T  T  T  T  7  7  7  7  io^ 

10  10  10  10  10  10  10  10  10  10  10 

0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 


A 


B 


Decimal  Names  for  Tenths 

Meaning;  reading  and  writing  [O] 

1.  For  the  number  line  shown  above,  line  segment  AB  is 
1  unit  long.  Into  how  many  congruent  segments  has  the  unit 
segment  been  partitioned?  10 

The  rational  numbers  which  we  associate  with  points  in  a 
number  line  may  be  named  by  numerals  called  fractions.  The 
fractions  above  are  shown  in  red.  Rational  numbers  may  also  be 
named  by  numerals  called  decimal  fractions  or  decimals.  The 
numerals  above  shown  in  black  are  decimals. 

2.  The  dot  in  a  decimal  is  called  a  decimal  point.  Both  ^  and 
0.2  are  read  “two  tenths.”  Read  the  fractions  and  then  read  the 
decimals  that  are  written  above. 

3.  Both  the  fraction  ^  and  the  decimal  0.6  name  the  same 
rational  number.  Locate  the  point  in  the  number-line  picture 
above  which  we  associate  with  six  tenths. 

4.  Read  these:  ^  0.3  0.9  ^  0.7  0.8  0.1 

CD  E  F  G 

0.0  *  "  *  *  '  0*5  *  *  *  ‘  1*0* 


[WJ 


Line  segment  CG  is  1  unit  long.  Write  both  a  fraction  showing 
a  denominator  10  and  a  decimal  for  the  measure  of 

l-0-1  4-0-4  8  *  °-8  9  >0-9  3  .0.3 


5.  CD' H56.  7.  CFfo 8.  DGM.  DEJolo.  EFXo’ll.  EG.&’°'6 

12.  Write  both  a  fraction  and  a  decimal  for  the  measure  of  the 
part  of  each  of  diagrams  A-C  that  is  colored  red.A:  io-  °-4  B:  oj  C:  nr< 

13.  Do  the  same  for  the  measure  of  the  part  of  each  diagram 
that  is  colored  gray.  A:  j|,  0.6  b=  o.9  C:  0.8 

Point  out  that  for  0.6,  we  write  0"  in  one’s  place  to  emphasize 
230  the  decimal  point  between  one’s  place  and  tenth’s  place. 


0.2 
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Pupil’s  Objectives 

(a)  To  learn  that  rational  numbers  named  by 
fractions  showing  denominator  10  may  also  be 
named  by  symbols  called  decimals;  and  (b)  to  gain 
practice  in  using  the  decimal  notation  for  tenths. 

Background 

Historically  fractions  were  used  to  name  rational 
numbers  long  before  decimals  were  used.  Fractions 
have  been  used  since  the  time  of  the  ancient 
Egyptians,  while  the  decimal  notation  has  been  in 
use  less  than  400  years.  In  a  way  this  justifies  the 
sequence  in  which  these  topics  are  presented,  since 
we  teach  fraction  notation  before  decimal  notation. 

A  decimal  is  just  another  way  of  writing  a  frac¬ 
tion  which  shows  denominator  10,  100,  1,000,  and 
so  on.  When  we  use  exponents,  we  may  indicate 
these  denominators  as  1 01,  1 02,  1 03,  1 04,  and  so  on. 
They  are  all  powers  of  10. 

Toi  ~  A  =  0-8  T02  =  Too  =  0.08 

To3  =  i,ooo  =  0.008  Toi  =  xo.ooo  =  0.0008 

Decimal  notation  has  a  distinct  advantage  over 
fraction  notation  in  that  it  employs  the  principle 
of  place  value  which  has  been  studied  previously 
in  naming  whole  numbers.  By  extending  the  idea 
of  place  value  to  the  right  of  one’s  place,  we  obtain 
a  way  of  naming  rational  numbers  which  is  con¬ 
sistent  with  the  way  we  name  whole  numbers. 
The  function  of  the  decimal  point  is  to  locate  one’s 
place  in  a  numeral. 


8  8  8.8  8  8 


Using  the  Text  Page 

•  Ex.  1-3.  Sketch  on  the  board  a  unit  segment 
40  inches  long  and  partition  it  into  10  congruent 
segments.  Ask  a  pupil  to  label  with  fractions  the 
points  designated.  Ask  another  pupil  to  use  deci¬ 
mals  to  label  the  points.  Tell  pupils  that  we  write 
“0”  in  one’s  place  to  emphasize  the  decimal  point 
between  one’s  place  and  tenth’s  place.  We  write 
0.5,  0.8,  and  so  on. 

•  Ex.  4.  Have  pupils  locate  the  point  in  the 
number-line  picture  on  the  board  which  is  asso¬ 
ciated  with  each  of  the  following: 

0.1  0.4  0.6  0.9 

We  read  0.3  as  “three  tenths.”  Sometimes  we 
may  say,  “zero,  point  three.”  Do  not  permit  pupils 
to  say,  “zero,  decimal  three.” 

•  Ex.  5-11.  After  pupils  have  worked  these 
examples  independently,  check  them  before  assign¬ 
ing  Ex.  12-13. 

Individualizing  Instruction 

For  slower  learners,  distribute  sheets  containing 
pictures  of  circular  and  rectangular  regions  parti¬ 
tioned  into  tenths,  as  shown  below.  Tell  pupils  to 
color  each  figure  as  directed. 

D:  0.5  red;  0.2  blue 

E:  0.1  red;  0.3  blue;  0.4  gray 

F:  0.2  red;  0.6  blue;  0.1  gray 


Ask  pupils  to  write  a  decimal  and  a  fraction  for 
the  measure  of  each  region  that  was  not  colored. 

Collect  the  papers  and  keep  them  for  use  when 
the  operations  of  addition  and  subtraction  with 
decimals  are  studied  on  page  243. 
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Pupil’s  Objectives 

(a)  To  learn  the  decimal  notation  for  rational 
numbers  named  by  fractions  showing  denominator 
100;  and  (b)  to  gain  practice  in  using  the  decimal 
notation  for  both  tenths  and  hundredths. 

Background 

Square  regions  partitioned  into  100  congruent 
smaller  regions  are  used  as  models  for  rational 
numbers  between  t§q  and  y^.  It  is  shown  that 
Yo  of  a  unit  region  may  be  partitioned  into  10 
congruent  regions,  and  thus  each  of  these  smaller 
regions  represents  of  the  unit  region.  The  new 
idea  is  in  the  way  we  designate  any  number  of 
these  hundredths  by  using  decimals,  as  in: 

T§o  -  0.03  =  0.15  =  0.48 

As  the  activities  in  the  Pre-Book  Lesson  and 
the  Pupil’s  page  are  covered,  emphasis  may  be 
placed  on  the  fact  that  a  decimal  written  with  zero 
in  the  first  place  to  the  right  of  the  decimal  point 
(tenth’s  place)  names  a  number  less  than  one 
tenth. 

Pupils  learn  to  count  by  tenths  and  by  hun¬ 
dredths  just  as  they  have  counted  by  ones,  tens, 
hundreds,  and  so  on.  Both  fraction  and  decimal 
notations  are  used  in  recording  the  numbers.  When 
pupils  worked  with  sets,  they  regrouped  10  ones  as 
1  set  of  10,  10  sets  of  ten  as  1  set  of  100.  In  a 
similar  manner  pupils  work  with  fractional  parts 
and  regroup  10  hundredths  as  1  tenth,  and  regroup 
10  tenths  as  1  unit. 

Teacher’s  Preparation 

•  Prepare  on  the  board  or  on  newsprint  a  square 
region  approximately  20"  by  20"  partitioned  into 
tenths,  as  shown  in  diagram  A  of  the  text. 

•  If  you  have  available  an  overhead  projector, 
prepare  the  square  region  partitioned  into  hun¬ 
dredths  on  a  sheet  of  clear  acetate:  Use  a  piece  of 
colored  acetate  to  cover  portions  of  the  region 
under  consideration. 


Pre-Book  Lesson 


Display  the  unit  square  region  partitioned  into 
tenths  as  in  diagram  A  in  the  text.  Have  pupils 
verify  that  there  are  10  tenths  by  counting  by 
tenths.  Record  on  the  board  the  numerals  in 
columns  A  and  B  as  shown  below.  Do  not  complete 
column  C  at  this  time. 

Use  a  straight  edge  and  partition  the  unit  region 
into  hundredths  as  in  diagram  B  in  the  text.  Point 
out  that  each  tenth  is  partitioned  into  ten  hun¬ 
dredths.  Verify  that  there  are  100  hundredths  by 
counting  by  10  hundredths.  Record  the  numerals 
in  column  C.  Do  not  complete  column  D  at  this 
time. 

Shade  or  cover  of  the  unit  and  indicate  that 
the  decimal  name  is  written  thus:  0.01.  Continue 
shading  hundredths  until  or  of  the  unit 
has  been  shaded.  Have  pupils  count  by  hundredths 
and  record  the  numerals  in  columns  E  and  F. 

Shade  another  row  of  hundredths,  continue  the 
counting,  and  record  the  numerals  in  columns  G 
and  H.  Continue  on  through  if  necessary. 

Now  return  to  column  D  and  complete  the 
decimal  notation  for  counting  by  hundredths. 


A  B  C  D 

to  =  0.1  =  =  0.10 

To  =  0.2  =  ffo  =  0.20 

A  =  0-3  —  KH)  =  0.30 


TO  =  0.9  =  ^  =  0.90 

T$=  1-0  =  m=  1-00 

Using  the  Text  Page 

•  Ex.  1-4  reinforce  the  ideas  developed  in  the 
Pre-Book  Lesson.  For  Ex.  5,  have  fractions  written 
as  decimals  and  vice  versa. 

Individualizing  Instruction 

For  slower  learners,  refer  to  the  unit  region  used 
in  the  Pre-Book  Lesson  to  provide  visual  represen¬ 
tation  for  each  rational  number  named  in  Ex.  7-19. 


1  _ 
100  — 

2 

100  — 
3  _ 

100  — 


9  _ 

100  — 
1 0  _ 
100  ~ 


F 

:  g 

H 

0.01 

'  1 1 

1  100 

=  0.11 

0.02 

!  j  2 
100 

=  0.12 

0.03  ! 

1  3 
100 

=  0.13 

0.09 

0.10 


|  19 

I  100 

I  20 

i  100 


0.19 

0.20 
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*  Emphasize  that  any  number  of  hundredths  may  be  expressed  in 
both  fraction  and  decimal  potation. 

Decimal  Names  for  Hundredths 

Names  for  Rational  Numbers  [O] 

1.  Diagram  A.  On  the  board,  name  with  a  fraction  and  with 
a  decimal  the  rational  number  that  may  be  associated  with  the 
part  that  is 

red;  i!-0-2  gray;  il-  °-3  red  and  gray;  il- °-s 

pink;  °-4  white;  01  pink  and  white.  °-s 

2.  Diagram  B  was  first  partitioned  into  10  parts  the  same 
size.  Then  each  tenth  was  again  partitioned  into  how  many 
smaller  congruent  parts  pioTell  an  easy  way  to  count  the  small 
parts  in  diagram  B.  ro^  wi^10  parts  in  each  row~ 

3.  In  diagram  B ,  each  small  part  is  how  much  of  the  whole 
diagram?  tso 

*  The  rational  number  associated  with  the  part  of  diagram  B  that 
is  colored  red  may  be  named  by  the  decimal  0.01  or  by  the 
fraction  y^.  Both  are  read  “one  hundredth.” 

**  4.  Diagram  C.  The  measure  of  the  part  colored  gray  may  be 
represented  by  the  decimal  0.09.  Notice  where  the  zeros  are 
written  in  this  decimal.  Represent  9  hundredths  with  a  fraction. 

5.  Diagram  C.  Tell  the  color  of  the  part  represented  by 

each  of  the  following:  red 

tuu  red  0.28  pink  0.48  "nk 

6.  Why  can  we  say  that  -is,  0.1,  and  0.10  all  name  the 


red, 

gray, 

land  Q>63 


red 

and 

white 


pink 

0.80  white 


same  rational  number?  Usmg  d,a9ram  c  to  illustrate,  they  aii 

represent  one  row. 


[W] 


B 


Ex.  7-12.  Write  a  fraction  and  a  decimal. 

7.  3  tenths  A' 03  8.  1  tenth  fir0-1 

99 

10.  3  hundredths  3  11.  1 1  hundredths  . l  12.  99  hundredths  loo- 

-  0.03  -  "  *  * 


9.  65  hundredths  Too’ 0  65 


99 

,  0.9? 


Ex.  13-19.  Rename  with  a  decimal. 

0.7  0.54  0.08  0.15 

15.  T&r  16.  M,  17. 


100 


,  0.11 


13  _Z_ 

1D.  10 


14  54 

100 


0.6 

6  18. 


TO 


0.07 

7  19. 


100 


0.01 

1 

TOT 


100  1U*  100 

Ex.  20-22.  Write  T  or  F  for  the  mathematical  sentence. 

20.  0.6  =  ^  t  21.  0.71  >  0.8  f  22.  0.1  <  0.10  f 

k  Emphasize  that  a  decimal  written  with  zero  in  tenth’s  place, 
such  as  0.09,  names  a  number  less  than  one  tenth. 


B 


The  procedure  by  which  a  unit  region  is  partitioned  into  hundredths 

should  be  reviewed  frequently.  (See .pa.  231,  Ex.  2)  _  ,,  ,  .... 

Decimal  Names  for  Tenths  and  Hundredths 

Names  for  fhe  same  number  TOl 

L 

*  1.  Diagram  A.  Could  the  measure  of  the  red  part  be  named 
1  tenth  and  6  hundredths?  vCould  the  number  named  by  1  tenth 

Yes 

and  6  hundredths  be  renamed  16  hundredths?  Yes 

2.  Refer  to  diagram  A  to  show  that  ^q,  0.4 ,  and  0.40 
are  all  names  for  the  same  rational  number. 

3.  On  the  board,  write  three  other  numerals  which  name  the 
same  number  as  ~nfb*  °-9<  °-90 

4.  Diagram  A.  The  measure  of  the 

a.  gray  part  is  2  tenths  and  _?4  hundredths,  or  _?J4 
hundredths. 

b.  pink  part  is  _?i  tenths,  or  _?1°  hundredths. 

5.  Diagram  B.  The  measure  of  the 

a.  red  part  is  3  tenths  and  _?J  hundredth,  or  _?_31 
hundredths. 

b.  gray  part  is  _?3  tenths  and  9  hundredths,  or  _?_29 
hundredths. 

c.  pink  part  is  _? L3  hundredths,  or  _?J  tenth  and  _?3 
hundredths. 

27 

d.  white  part  is  _?_  hundredths. 

[w] 

Ex.  6-11.  For  diagram  C,  tell  the  color  or  colors  of  the  part 
whose  measure  is  the  same  as  the  rational  number  given. 

6.  0.29  v  7.  0.15  red  8.  0.3pink9.  0.26qray10.  v  11. 


white 

Ex.  12-17.  Copy  and  complete. 


'gray  1U.  yog  V 
white  and  pink 


T0(J  P'nk 


12.  0.10,0.15,0.20,  _?®y25_?2j30_?  ®-3S 

13.  0.86,  0.76,  0.66,  _?2-,56_?o346_?_o.36 

14.  0.02,  0.04,  0.06,  _?°,08-?-)10-?-0-12 


15.  0.21,  0.18,0.15,  _?0i12_?0.j09_ ?.0.06 

16.  0.32,  0.28,0.24,  _?o>2o_?q^6_?_o.i2 

17.  0.81,  0.72,  0.63,  _?°/4_?°-45_?_°-36 


Ex.  18-20.  Copy  and  arrange  in  order  from  least  to  greatest. 


18.  0.37  0.4  0.15  2.37 


19.  0.09  0.6  0.58 
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0.4 


0.09 

0.58 

0.6 


20.  0.76  0.92  0.5 


0.5 

0.76 

0.92 


To  order  a  set  of  numbers,  advise  pupils  to  rename  so  that  all  decimals  have  the 
same  number  of  places  to  the  right  of  the  decimal  point. 
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Pupil’s  Objectives 

(a)  To  extend  skill  in  expressing  rational  num¬ 
bers  less  than  1  by  using  fraction  or  decimal  nota¬ 
tion;  and  (b)  to  gain  practice  in  ordering  rational 
numbers  named  with  decimals. 

Background 

This  page  continues  to  utilize,  as  models  for 
rational  numbers,  unit  regions  partitioned  into 
hundredths  with  some  portions  shaded.  The  pro¬ 
cedure  by  which  the  unit  region  was  partitioned 
into  hundredths  should  be  reviewed  frequently 
since  this  helps  pupils  to  understand  the  regrouping 
of  10  hundredths  as  1  tenth,  40  hundredths  as 
4  tenths,  10  tenths  as  1  unit,  and  so  on. 

It  should  be  noted  that  we  regroup  fractional 

parts,  but  we  rename  numbers,  as  in: 

-7.Q-  —  0  70  =  -Z-  =  0  7 
ioo  u.  /u  10  u.  / 

In  a  physical  model  for  a  number  named  by  a 
fraction,  we  may  partition  a  unit  into  the  number 
of  congruent  parts  indicated  by  the  denominator 
and  shade  the  number  of  parts  shown  by  the 
numerator  of  the  fraction.  In  decimal  notation, 
tenths,  hundredths,  thousandths,  and  so  on,  are 
indicated  by  using  place  value  for  places  to  the 
right  of  one’s  place.  We  use  the  decimal  point  to 
separate  numerals  in  one’s  place  from  numerals  in 
tenth’s  place. 

Pre-Book  Lesson 

•  Display  a  unit  square  region  partitioned  into 
hundredths.  (Use  newsprint  or  an  overhead  pro¬ 
jector.)  Using  pieces  of  colored  acetate,  cut  the 
proper  length  and  width  to  cover  the  number  of 
tenths  and  hundredths  indicated  in  each  of  Ex.  a-f 
which  follow.  As  you  cover  each  portion  of  the  unit 
square,  have  pupils  describe  orally  the  portion 
covered  and  then  write  on  the  board  a  fraction 
and  a  decimal  to  name  the  rational  number  repre¬ 
sented. 


Cover  with  acetate: 

a.  0.12  (1  row  and  in  the  next  row) 

b.  0.20  (2  rows  or  2  columns) 

c.  0.31  (3  rows  and  in  the  4th  row) 

d.  0.45  (4  columns  and  in  the  5th  column) 

e.  0.89  (8  rows  and  the  9th  row) 

f.  0.99  (9  rows  and  in  the  10th  row) 

In  the  oral  description,  have  pupils  give  different 
ways  to  indicate  the  portion  covered,  thus: 

a.  1  tenth  and  2  hundredths,  or  12  hundredths. 

b.  2  tenths,  or  20  hundredths. 

Have  pupils  compare  0.29  and  0.3  in  Ex.  a  and 
0.5  and  0.49  in  Ex.  b  by  using  fractions  showing  a 
common  denominator  and  then  using  decimals. 


a. 


Cl  OQ  —  -29_ 

100 

0  3  =  -3-  =  30 
10  100 
29  /  30 

100  ^  100 

0.29  <  0.3 


b. 

0  5  =  -5-  = 

u.a  j  o 

0.49 

< 

< 


49 

100 

0.49 


49 

100 

_50_ 

100 

0.5 


50 

100 


Pupils  may  verify  the  above  answers  by  covering 
with  acetate  parts  of  the  unit  region. 


Using  the  Text  Page 

•  Ex.  1-5.  After  discussing  these  examples 
orally,  have  pupils  write  on  their  papers  a  fraction 
and  a  decimal  to  answer  each  part  of  Ex.  4  and  5. 

•  Ex.  12-17.  Use  the  odd-numbered  examples 
for  work  at  the  board,  then  assign  the  even- 
numbered  examples  for  independent  work. 

Have  each  sequence  completed  on  the  board 
using  both  fraction  and  decimal  notation.  Elicit 
that  the  pattern  may  be  determined  by  remem¬ 
bering  that  numerators  for  fractions  are  always 
whole  numbers. 


Individualizing  Instruction 

•  Work  Ex.  18-20  orally  with  slower  learners. 

•  Direct  more  capable  pupils  to  construct  sequences 
like  those  in  Ex.  12-17  using  decimals.  Have  papers 
exchanged  and  completed  by  other  pupils  in  this 
group. 
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Pupil’s  Objectives 

(a)  To  learn  to  use  a  number-line  picture  in 
working  with  tenths  and  hundredths;  and  (b)  to 
extend  ability  to  order  rational  numbers  expressed 
with  decimals. 

Background 

Both  unit  regions  and  unit  segments  partitioned 
into  hundredths  may  be  used  as  models  for  rational 
numbers  less  than  1.  Some  pupils  find  one  more 
meaningful  than  the  other.  Accordingly,  the  work 
on  page  233  utilizes  number-line  pictures  to  rein¬ 
force  ideas  presented  with  regions  on  the  preceding 
page. 

Inherent  in  the  work  on  this  page  is  the  idea  of 
decimals  expressed  with  a  common  denominator. 
To  order  a  set  of  numbers,  such  as  0.5,  0.43,  0.4, 
0.41,  we  may  think  of  0.5  as  0.50,  and  0.4  as  0.40. 

Teacher’s  Preparation 

Duplicate  copies  of  number-line  pictures  which 
pupils  may  use  in  working  Ex.  5  of  the  text.  Pre¬ 
paring  models  of  number  lines  is  very  time-con¬ 
suming  for  pupils  at  this  grade  level. 

Pre-Book  Lesson 

Sketch  on  the  board  a  unit  segment  of  as  great 
a  length  as  your  board  permits  and  partition  it  into 
tenths.  Have  the  points  labeled  with  fractions 
written  below  and  with  decimals  written  above. 

Next  partition  the  segment  with  end  points 
and  to  into  10  congruent  segments  and  ask  pupils 
to  show  other  labels  for  the  points  ^  and  to. 
Pupils  should  write  y^,  i3^,  and  0.10. 


Repeat  this  procedure  for  segments  with  end 
points  yy  and  and  with  end  points  3%  and 
1%.  The  result  should  provide  a  number-line  pic¬ 
ture  similar  to  the  one  at  the  top  of  the  text  page. 

It  is  strongly  recommended  that  the  above  activ¬ 
ity  be  carried  out  before  pupils  are  required  to  use 
the  number-line  picture  in  the  text.  Pupils  profit 
greatly  from  participation  in  the  developmental 
steps  necessary  to  obtain  a  region  or  a  segment 
partitioned  first  into  tenths  and  then  into  hun¬ 
dredths. 

Using  the  Text  Page 

•  Discuss  Ex.  1-3  and  then  work  Ex.  4  of  the 
text  by  using  the  number-line  picture  on  the  board. 
Show  the  letters  A-F  in  appropriate  places  on  the 
number-line  picture  on  the  board. 

•  Ex.  5.  Provide  duplicated  copies  of  number¬ 
line  pictures  on  which  pupils  may  locate  and  label 
points  A-H  as  described  in  the  text. 

•  Ex.  6.  Discuss  the  technique  for  expressing 
-Tfro  in  simplest  form.  Show  on  the  board: 

45  _  4  5  4-5  _  9 

100  —  100  +  5  -  20 

•  Ex.  7.  Have  a  pupil  name  on  the  board  with 
a  fraction  and  with  a  decimal  the  number  t&o 
greater  and  yyo  less  than  y^  as  follows: 

A°o  =  A  =  0.30  -  0.3  ffc  =  0.28 

Individualizing  Instruction 

•  For  slower  learners ,  work  Ex.  5  of  the  text  using 
a  number-line  picture  on  the  board  as  pupils  work 
on  their  papers. 

•  More  capable  pupils  may  be  excused  from  the 
discussion  of  Ex.  1-4  in  the  text.  They  may 
proceed  to  work  Ex.  5-8  independently. 
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*  This  page  reinforces  the  ideas  represented  with  regions  on  the  preceding  pages. 


0.00 

0.0 


0.10 

0.1 


B 


0.50 

0.5 


D 


0.90 

0.9 


1.00 

1.0 


X 

10 

0 

100 


10 

10 

100 


5_ 

10 

50 

100 


9_ 

10 

90 

100 


10 

10 

100 

100 


*  Picturing  Tenths  and  Hundredths 

[°] 

1.  On  the  number-line  picture  above,  what  other  names  are 
shown  for  the  point  labeled  ^  /  ^'>  / tw 


0.90,  0.9 


n  ln  n±,u  1010*  SOI  0  * 

0.10,  0.1,  ^  ^  f  o.SO,  0.5 


2.  Tell  the  number  that  has  been  used  to  multiply  both 
numerator  and  denominator  of  Ex.  a-c. 


a. 


1°?  x  1 

10?  X  1  0 


—  1  o 
100 


U  10  ?  X  5  _  50 

^*10?  X  10  100 


c. 


jo?  X  9 

10?  X  1 0 


90 

100 


3.  For  point  A ,  explain  why  we  could  use  these  labels: 


2 

10 


0.2 


20 


0.20 


100 

They  are  all  names  for  point  A. 

4.  On  the  board,  name  in  four  ways  the  number  which  may 
be  associated  with  each  of  points  B-F  in  the  number-line  pic¬ 


ture  above.  B:  T5  * 0-3-  iw-  °-30 


F-  -i 
E>  10  1 


0.7,  ftL,  0.70 


C:  ft.  0.4, 


F:  ft.  0.8, 


40 

100 

80 
100  ’ 


0.40 


0.80 


D:  ft.  0.6, 


60 

100 


0.60 


[W] 


5.  On  your  paper,  draw  a  number-line  picture  like  the  one 
below.  Locate  approximately  and  label  each  of  points  A-H.  s*®tu™mber‘line 
A  0.03  B  0.3  C  0.50  D  0.7 

E  0.11  F  0.45  G  0.61  H  0.95 


A 


B 


—9— 

0.3 


F 

~9~ 


0.5 


H 


0.0 


0.1 


0.2 


0.4 


0.6 


~0J 


0.8 


0.9 


1.0 


6.  Write  a  fraction  in  simplest  form  for  each  of  points  A-H 


in  Ey  5  A-  ^  „  _3_  „  _1_  _  _7_  „  1 1  p,  _9.  r.  6  1 

m  r.x.  D.  •  100  b.  io  •  2  'io  E-  ioo  F-  20  G-  Too 


H: 


19 

20 


7. 


Name  with  ^decimal  the  number  which  is  greater  than 

-9  a  X  _ 6_  A  „  1  A  J  40  ,  a  6  9  .  f  2  '  „  3 


a  29  a  X 
a.  100*a  D. 


_  .  f,  1  .  a  40 

1  00*  A  1  0*  A  u*  100 


A  e  69  A  f  _ 2  A  or  3 
•A  100'A  TOO"  &*  TO 


31 

A 


8.  Name  with  a  decimal  the  number  which  is 
each  number  named  in  Ex.  7  a-g.  a-  °-28  b-  0  05 

°  e.  0.68  f.  0.01 


TOO 
c.  0.09 
g.  0.29 


less  than 

d.  0.39 
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*  Use  this  page  as  a  test  to  determine  pupil's  readiness  for  work  with  decimal 
notation  for  rational  numbers  greater  than  1. 

*  Practice  with  Decimals 


[W] 

Refer  to  the  diagrams  on  pages  230-233  if  you  need  help  as 
you  follow  these  directions. 

Ex.  1-7.  Express  with  a  fraction  showing  a  denominator  of 
10  or  100. 

18  fi  S  37  1  99  9 

1.  0.18n^2.  0.06ioo3.  0.5io  4.  0.37ioo5.  0.1io6.  0.99ioo7.  0.9io 


Ex.  8-19.  Express  with  a  decimal. 

8*  TOO0,21  9.  yh °-4  10.  tJqO.0711.  TO0-1  12*  y*0.73l3.  *  °-8 
14.  -^0.66  15.  *^0.84  16.  y§§l-00l7.  *0.7  18.  *^0.1019.  **02 


Ex.  20-26.  Copy  and  complete. 

9  11  13  15 

on  3  5  7  }100  3100  3100  }100  17 

1005  1005  1005  -•  -5  -•  -3  -•  -3  -•  -3  1Q0 


21.  0.06,  0.08,  0.10,  _?°_r_?o_,14_?",lb_?u:;80.20 

30  25  20  15 

OO  45  40  35  >100  >  100  }  100  }100  10 

1005  1005  1005  -•  -3  -•  -3  -•  -3  -•  -3  100 
0.6  0.5  0.4  0.3 

23.  0.9,  0.8,  0.7,  0.2 

0.53  0.43  0.33  0.23 

24.  0.83,  0.73,  0.63,  0.13 

63  66  69  72 

54  57  60  >100  >100  >100  >100  75 


OK  _5 _ _  _ 

1005  1005  1005 

26.  0.28,  0.25,  0.22,  0.07 


-3  -  •  -3 
0.19  0.16 


-5  -*  -3  100 
0.13  0.10 


Ex.  27-34.  Express  with  a  decimal. 


27. 

1  tenth  +  1  hundredth 

0.11 

31.  6  tenths 

0.6 

28. 

2  hundredths  +  2  tenths 

0.22 

32.  37  hundredths  0.37 

29. 

4  tenths  -f  3  hundredths 

0.43 

33.  1  tenth 

0.1 

30. 

9  hundredths  +  9  tenths 

0.99 

34.  1  hundredth 

0.01 

Ex.  35-46.  Write  T  or  F. 


35. 

0  97  ^  2  6 
u*z/  ^  TITO 

T 

38. 

0.6  <  0.59 

F 

«•  f5  >  F 

44.  0.7  <  *% 

F 

36. 

0.8  ^  0.80 

F 

39. 

Tot)  —  *04 

T 

42.  *0  =  0.5  f 

45.  0.49  >  * 

F 

37. 

0.16  <  * 

T 

40. 

*y>0.4 

F 

43.  *  =  0.50  t 

46.  -  0.63 

T 

•  Extra  Activity.  Set  164. 
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Pupil’s  Objectives 

To  gain  practice  (a)  in  using  decimal  notation 
for  rational  numbers  less  than  1 ;  (b)  in  completing 
sequences;  and  (c)  in  using  symbols  of  inequality. 

Background 

This  page  may  be  considered  as  a  test  to  deter¬ 
mine  readiness  to  continue  work  with  decimal 
notation  for  rational  numbers  greater  than  1 .  Al¬ 
though  the  pupil  is  advised  to  refer  to  diagrams  for 
assistance  in  interpreting  the  questions,  the  majority 
of  pupils  should  be  able  to  work  only  with  the 
numerals. 

Using  the  Text  Page 

Use  the  odd-numbered  examples  on  the  page 
for  work  at  the  board,  then  assign  the  even- 
numbered  examples  for  independent  work. 

As  each  example  is  read  aloud,  worked  on  the 
board,  and  explained,  review  the  following  ideas: 


a.  Tenths  may  always  be  expressed  as  hun¬ 
dredths  using  either  fraction  or  decimal  notation: 

_2_  _  30  _  f)  70 

10  ~  100  —  u.ju. 

b.  To  decide  which  of  two  rational  numbers  is 
greater,  we  first  express  them  with  fractions  showing 
a  common  denominator. 

c.  We  may  count  by  tenths  and  by  hundredths 
just  as  we  count  by  ones,  tens,  hundreds,  and  so  on. 

d.  Just  as  we  may  think  of  73  as  70  J-  3,  we 
may  think  of  0.73  as  0.7  +  0.03  or  as  0.70  +  0.03. 

e.  The  numeral  written  in  the  first  place  at  the 
right  of  the  decimal  point  represents  tenths,  and 
the  numeral  written  in  the  second  place  at  the 
right  of  the  decimal  point  represents  hundredths. 

Individualizing  Instruction 

•  For  slower  learners,  utilize  the  square  region 
and  number-line  models  in  reteaching  the  ideas 
on  this  page. 

•  For  all  pupils,  assign  Extra  Activity,  Set  164, 
as  needed. 


NOTES 
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Pupil’s  Objectives 

(a)  To  learn  to  use  decimal  names  for  rational 
numbers  greater  than  1 ;  and  (b)  to  review  the  use 
of  signs  of  inequality  in  comparing  numbers  named 
with  fractions,  decimals,  or  mixed  forms. 

Background 

The  development  of  decimal  notation  for  ra¬ 
tional  numbers  less  than  1  has  been  so  thorough 
on  pages  230-234  that  the  new  step  on  page  235 
should  be  easy  for  pupils.  Pupils  have  had  exten¬ 
sive  work  with  mixed  forms  to  provide  readiness 
for  decimal  notation  for  rational  numbers  greater 
than  1. 

Since  a  mixed  form  such  as  2j^  is  read  2  and 
7  tenths,  pupils  understand  why  the  decimal  2.7 
is  read  the  same  way. 

Pre-Book  Lesson 

Sketch  on  the  board  a  number-line  picture  3 
units  long  with  each  unit  segment  20"  long.  Par¬ 
tition  each  unit  into  tenths  and  have  pupils  label 
the  points  between  0  and  1  writing  fractions  below 
and  writing  decimals  above. 

Next  have  the  points  between  1  and  3  labeled 
with  mixed  forms  written  below  as  shown  at  the 
top  of  page  235  of  the  text.  Ask  pupils  to  suggest 
how  to  express  1^%,  1^,  1  j^,  and  so  on,  in  decimal 
notation.  Since  pupils  have  had  experience  in 
writing  0  in  one’s  place  at  the  left  of  the  decimal 
point  in  decimals  such  as  0.8,  0.15,  0.07,  and  so  on, 
they  will  probably  suggest  the  correct  decimal 
notation.  Then  label  the  points  between  1  and  3 
on  the  number  line  with  decimals. 

Have  pupils  count  by  tenths  from  to 
naming  both  the  fraction  and  the  mixed  form. 
Make  a  record  as  shown  in  columns  A,  B,  and  C. 
Be  sure  pupils  understand  that  corresponding  nu¬ 
merals  in  columns  B  and  C  are  read  the  same  way 
although  they  look  different.  Have  pupils  empha¬ 
size  “and”  for  the  decimal  point. 


ABC 

io.  =  1-Q_  =  1  A 

10  1 1 o  1  -u 

11  =  i-i_  —  i  i 

10  1  10  — 

12  _  1  _2_  _  -I  9 

10  —  *10  —  1 


D  E 

10.0  =  i  _o 
100  1 100 
Ifii  =  1  1 
100  1  100 
102  _  1  2 
100  ~  1100 


F 

1.00 

1.01 

1.02 


1  9  _ 
10  — 
20  _ 
10  ~ 

2  1  _ 
10  ~ 


30.  = 
10 


1*  =  1.9 

1 

1 

109  _ 
100  — 

1  9  — 

1  1  00 

1.09 

2-^q  =  2.0 

1 

1  1  0  — 

100  — 

1  _L2_  — 
1  100 

1.10 

2rgr  =  2.1 

1 

1 

1 

1 

1 

111  _ 

100  — 

1  -ii_  - 
1  100 

1.11 

3*  =  3.0 

1 

1 

1 

1 

1 

120  _ 

100  — 

1  _2Q_ 

1  100 

1.20 

Have  pupils  refer  to  Fig.  A  and  B  on  page  232. 
Think  of  Fig.  A  as  then  in  Fig.  B  continue 
counting  by  hundredths  from  through 
naming  both  the  fraction  and  the  mixed  form  each 
time.  On  the  board  make  a  record  as  shown  in 
columns  D,  E,  and  F. 


Using  the  Text  Page 

•  Discuss  Ex.  1-4  to  reinforce  ideas  developed 
in  the  Pre-Book  Lesson.  For  Ex.  5  use  the  number¬ 
line  picture  you  showed  on  the  board. 

•  Ex.  7-36.  Discuss  the  odd-numbered  examples 
and  have  the  correct  answers  shown  on  the  board. 
Assign  the  even-numbered  examples  for  independ¬ 
ent  work. 

•  For  Ex.  12,  suggest  that  pupils  first  express 

in  mixed  form  and  then  express  3-^  with  a  decimal. 

Individualizing  Instruction 

•  Work  Ex.  6  with  slower  learners  by  showing  a 
number-line  picture  on  the  board  and  having  them 
label  the  points  with  mixed  forms  below  and 
decimals  above.  Have  pupils  name  the  rational 
number  associated  with  each  of  points  E-I. 

•  Direct  more  capable  pupils  to  construct  five  more 
examples  like  Ex.  31-36  and  exchange  them  with 
other  pupils. 
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*  Emphasize  that  we  say  “and”  for  the  decimal  point  in  reading  a 
decimal  for  a  rational  number  greater  than  1. 


(0-0  0.2  0.4  0.6  A  0,8  B  1.0  C  1.2  D  1.4  1.6  1,8  2.0 

ft  *  T  *  T  *  T  *  T  *  ,*0  /_2_  3  *  ,*6_  ,r8_  To^ 

10  10  10  10  10  10  Mo  Mo  Mo  Mo  210 


Decimal  Names  for  Rational  Numbers 

Numbers  greater  than  1  [O] 

1.  For  the  number  line  shown  above,  into  how  many  con¬ 
gruent  segments  has  the  unit  segment  been  partitioned?2o  Read 
the  fractions  and  the  mixed  forms  for  the  labeled  points. 

*  2.  Find  the  point  labeled  with  the  decimal  1.2  and  the  mixed 
form  I-^q.  Both  are  read  “one  and  two  tenths.” 

3.  What  fraction  with  denominator  10  could  have  been  used 
to  label  the  point  1.2?  if 

4.  Read  the  following:  a.  0.7  b.  0.9  c.  1.1  d.  1.3 

5.  On  the  board,  picture  a  number  line  like  the  one  shown 
above.  Label  with  the  letters  A-D  points  for  Ex.  4a-d  See  number-line 

picture  above. 

E  F  G  H 

2.0  2.5  3.0  3.5 


Lwj 


6.  A  segment  with  end  points  2.0  and  4.0  is  pictured  above. 
Associate  a  rational  number  with  each  of  points  E-I.  For  each 
rational  number,  write  a  fraction,  a  mixed  form,  and  a  decimal. 

For  point  E  write,  %  =  2fo  =  2.4.  Fs  i*  =  2&  =  2.8  G:  §=3£=3.2 


10 


I:  39  _  o  9 
TO  -  J  To 


3.9 


Ex.  7-18.  Express  with  a  decimal.  H:  =  3  ^  =  3.6 
7.  3t7q  3.7  8.  yg^O.06  9.  2T%2.9lO.  -j^O.48  11.  5^5.1  12.  3.2 

13.  lyfo  1.0314.  !§^1.2ll5.  f§2.3  16.  17t5q17.517.  10^10.118.  0.08 

Ex.  19-30.  Express  with  a  mixed  form. 

19.  6.1  6ti  20.  21.  5.9  5  3  22.  23.  4.1 43  24.  f§  5* 

25.  18.818*26.  ^1^27.  3.1235|28.  jt>f29.  1.01, ^0.  s* 

Ex.  31-36.  Write  T  or  F. 

31.  5.0  >  4.9  t  32.  Mr  =  0.61  t  33.  «  >  2.1  f 


Emphasize  that  each  digit  in  its  place  in  a  decimal  names  a 
number  the  same  way  as  in  a  numeral  for  a  whole  number. 

Many  Names  for  a  Number 


i 


Fractions  and  decimals  [O] 

1.  On  the  board,  name  with  a  fraction  and  with  a  decimal 
the  rational  number  which  may  be  associated  with  the  part  of  the 
diagram  that  is  colored 

_9_  ,  0.09  _27_ »  0.27  _23_  Q  23  .50.  Q  5 

a.  gray. 100  b.  pink.  10°  c.  brown. 100 '  '  d.  pink  and  brown. 100 ' 


43 


e.  red.  ,,  f.  white. on  g.  gray  and  red.  30  h.  white  and  brown,  loo  - 0,43 

21  0.21  i®,.  0.20  TTTTT  ,  0.30 


100'  Too’ u-“u  100  ' 

2.  On  the  board,  name  the  sum  for  each  of  Ex.  a-f  first  with 


a  fraction  and  then  with  a  decimal. 

a*  To  TOT^’  0,37  TO  TOO  T®0’  0-69  c*  ^  +  TO  +  TOO 

41 


d. 


15 


TOO^’0’15 


e*  !4o  + 


TOO  100  ’  °'41  ^  Th  +  T 


156 
100  ’ 

4  3JJ. 


5.  0.21  —  y0  +  JQQ 

6.  0.86  =  f10+  f  100 

7.  0.54  =  T%  + 


TOO  +  TOO1®®’  TO  T-  TOO  100’  A*  J  1“-  to  T  TM  100 

3.  Tell  which  of  Ex.  a-f  are  true  sentences  and  which  are 

false  sentences.  Explain. 

a.  2.89  =  2  +  t%  +  x§o  t  b.  1.05  =  1  +  T%  f  c.  0.9  =  t 

d.  1.34=  1+To  +  toot  e.  0.67  =  6  +  t7q  f  f.  2.7  =  f 

4.  Is  it  true  that  any  rational  number  has  an  unlimited  num¬ 
ber  of  fraction  names?  Yes 

When  a  rational  number  can  be  named  with  a  fraction  which 
shows  a  denominator  such  as  10,  100,  or  1,000,  we  can  also 
name  the  number  with  a  decimal. 

[w] 

Ex.  5-16.  Copy  and  complete.  Refer  to  the  diagram  if  you 
need  help. 

9.  1.86  =  1  +  $  + 

10.  2.07  =  2  +  ^ 


1.56 

3.14 


i3.  i.4  =  Ty4 


?  8 


8.  0.67  -  T%  + 


11.  3.58  -  3  +  ^ 

12.  5.64  =  5  +  f  + 


14.  3.6  =  3  +  T 

15.  0.11  =  i  +  \ 


?  60 
00 


100 


10 


100 


16.  8.13  =  fi  +  y 


9  3 

oo 


17.  Copy  and  arrange  in  order  from  least  to  greatest. 

0.36  0.9  1.4 


45 

TOO 


15 

TO 


95_ 

100 


4  Extra  Examples.  Set  98. 


0.36 

45 

100 

0.9 


Extra  Activity.  Set  165  >21 

J  100 

1.4 

15 

10 
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Pupil’s  Objectives 

(a)  To  gain  practice  in  using  decimals  to  name 
rational  numbers  less  than  or  greater  than  1;  and 
(b)  to  increase  ability  to  order  rational  numbers. 

Background 

A  rectangular  region  partitioned  into  100  con¬ 
gruent  rectangular  regions  is  used  on  this  page  to 
help  pupils  think  about  tenths  and  hundredths, 
and  the  sum  of  units,  tenths,  and  hundredths.  The 
following  ideas  should  be  emphasized: 

a.  Any  rational  number  may  be  named  by  an 
unlimited  number  of  fractions. 

3_6._1_2._24_  75  8.  _  16.  _  48  _  160 

4  8  16  32  100  5  10  30  100 

b.  A  rational  number  named  by  a  fraction  which 
shows  a  denominator  such  as  10,  100,  or  1,000 
may  also  be  named  with  a  decimal. 

I  =  T&o  =  0.75  |  =  U  =  1-6  =  1-60 

c.  To  order  a  set  of  rational  numbers,  we  may 
express  them  as  fractions  showing  a  common  de¬ 
nominator  or  as  decimals  showing  a  common 
denominator.  By  this  we  mean  decimals  with  the 
same  number  of  places  at  the  right  of  the  decimal 
point. 

Teacher’s  Preparation 

Make  a  model  of  a  rectangular  region  parti¬ 
tioned  into  hundredths  by  stapling  or  pasting  to¬ 
gether  enough  sheets  of  ruled  paper  to  give  you  100 
smaller  regions  as  shown  in  the  diagram  on  page 
236.  Designate  with  color  the  rules  which  partition 
the  region  into  tenths. 

Cut  pieces  of  colored  acetate  to  fit  the  following 
parts  of  the  region: 

0.09  0.15  0.37  0.51  0.9 

Keep  this  model  of  a  region  partitioned  into 
hundredths  for  use  in  the  Pre-Book  Lesson  for  page 
238. 

Pre-Book  Lesson 

•  Attach  to  the  board  or  bulletin  board  the 
model  for  the  region  partitioned  first  into  tenths 
and  each  tenth  again  partitioned  into  hundredths. 


Use  the  pieces  of  colored  acetate  to  cover  parts 
of  the  region  and  have  pupils  indicate  the  part 
covered  by  writing  a  fraction  and  a  decimal  on 
the  board. 

Give  a  pupil  a  piece  of  colored  acetate  and  ask 
him  to  follow  directions  which  you  and  other  pupils 
may  give:  “Cover:  9  tenths;  37  hundredths;  5 
tenths  +  1  hundredth.” 

•  Ask  pupils  to  imagine  two  or  more  models  of 
unit  regions  all  partitioned  into  hundredths.  Then 
have  the  following  completed  on  the  board: 


2  —  ? 

^  100 

2  1  =  ■ 

Mo  100 

2.01 

? 

—  Too 

93  _  ? 

M  100 

a  27  _  ? 

Moo  100 

2.39 

? 

—  TTo 

9 1  _  ? 

^2  —  100 

J  100 

2.08 

? 

“  TTo 

a  1 7  _  ? 

MOO  100 

4  19=  ? 

100 

0.9  = 

9 

~  Too 

Using  the  Text  Page 

•  Ex.  1 .  Direct  pupils  to  write  answers  for  parts 
a-h  on  their  papers.  Check  answers  and  discuss 
parts  which  gave  difficulty. 

•  Ex.  2.  Work  parts  a-c  on  the  board,  then 
have  pupils  write  answers  for  parts  d-f. 

•  Ex.  3.  Have  pupils  change  false  sentences  to 
make  them  true  sentences. 

•  Ex.  5-16.  Work  on  the  board  and  discuss  the 
odd-numbered  examples,  then  assign  the  even- 
numbered  examples  for  independent  work. 

individualizing  Instruction 

Provide  assistance  for  all  pupils  in  ordering  a  set 
of  rational  numbers  by  having  each  of  Ex.  a-c 
below  discussed  and  then  rearranged  in  order  of 
size  from  least  to  greatest.  Point  out  the  advantage 
of  first  expressing  all  the  numbers  in  the  set  as 
fractions  showing  a  common  denominator  or  as 
decimals  with  the  same  number  of  places  at  the 
right  of  the  decimal  point.  For  Ex.  a,  pupils  may 
write: 


36  . 

40  . 

75  . 

120. 

1  30 

100) 

100) 

100) 

100) 

100 

or 

0.36; 

0.40; 

0.75; 

1.20; 

1.30 

a. 

0.75 

0.4 

1.3 

06 

100 

12 

10 

b. 

0.11 

1.0 

0.01 

1.1 

1.01 

c. 

1  29 

1  100 

3.33 

4.0 

0.18 

1  8 

10 
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Pupil’s  Objective 

To  review  the  idea  that  we  use  our  place  value 
system  of  notation  to  name  rational  numbers  when 
we  write  decimals  instead  of  fractions  showing 
denominators  that  are  powers  of  10. 

Background 

Throughout  the  Mathematics  We  Need  texts,  the 
emphasis  has  been  placed  upon  the  ideas  that  our 
system  for  naming  numbers  is  based  on  ten  and 
that  it  uses  the  principle  of  place  value.  We  may 
state  that: 

Each  place  shown  in  a  numeral  has  a  value  10 
times  the  value  of  the  place  to  its  right,  or  y^  the 
value  of  the  place  to  its  left. 

In  666,  the  underlined  6  has  a  value  10  times 
the  value  of  the  6  to  its  right,  and  yq  the  value  of 
the  6  to  its  left.  A  digit  with  yq-  the  value  of  the  6 
in  one’s  place  is  written  in  the  first  place  to  the 
right  of  the  decimal  point,  666.6.  This  place  is 
called  tenth’s  place. 

A  digit  with  to  the  value  of  the  6  in  tenth’s 
place  is  written  in  the  second  place  to  the  right  of 
the  decimal  point:  666.66.  This  place  is  called 
hundredth’s  place.  f 

Pre-Book  Lesson 

Show  on  the  board  the  numeral  333  and  have 
pupils  give  the  number  represented  by  each  3  in 
its  place,  as  300  +  30  +  3.  Show  the  meaning  as 
3  X  100,  3  X  10,  and  3  X  1,  as  in  the  following 
diagram. 

Next  show  the  decimal  point  and  write  the  digit 
3  in  tenth’s  place.  Elicit  that  it  represents  3  tenths 
and  make  the  record  (3  X  to)  and  also  (3  X  0.1). 

Write  the  digit  3  in  hundredth’s  place.  Discuss 


its  meaning  as  3  hundredths  and  make  the  record 
(3  X  tu o)  anc*  als°  X  0.01). 

Discuss  the  value  of  0.3  with  relation  to  0.03. 
Elicit  that  0.3  is  10  times  0.03.  In  the  same  way 
elicit  that  3  is  10  times  0.3;  that  30  is  10  times  3, 
and  so  on.  Then  elicit  that  0.03  is  yo  the  value  of 
0.3;  that  0.3  is  to  the  value  of  3;  that  3  is  the 
value  of  30,  and  so  on. 

3  3  3.3  3 


Using  the  Text  Page 

•  Ex.  1 .  Write  the  names  of  the  places  on  the 
board  as  pupils  give  them. 

•  Ex.  2.  Refer  to  the  Pre-Book  discussion  and 
to  the  record  shown  on  the  board.  Elicit  that  30 
is  yo  °f  300;  that  3  is  y^  °f  30,  that  0.3  is  to  °f  3, 
and  that  0.03  is  +  of  0.3. 

•  Ex.  5.  On  the  board  make  a  diagram  like  the 
one  in  the  Pre-Book  Lesson  for  each  of  the  numerals 
as  they  are  discussed. 

Individualizing  Instruction 

For  more  capable  pupils ,  anticipate  the  work  on 
pages  238-239  and  have  pupils  explain  why  a  digit 
written  in  the  third  place  to  the  right  of  the  decimal 
point  would  have  a  place  value  yo  °f  tito?  or  i.ooo- 
Extend  the  diagram  in  the  Pre-Book  Lesson  to 
include  333.333.  Use  others,  such  as  456.129; 
384.075. 
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*  Summarize  Ex.  2  by  emphasizing  that  each  place  in  a  numeral  has  a  value  10  times  the 
value  of  the  place  to  its  right  and  y^the  value  of  the  place  to  its  left. 


jo  of  the  value  of  thousand’s  place 
jo  of  the  value  of  hundred’s  place 
^  of  the  value  of  ten’s  place 
jo  of  the  value  of  one’s  place 
p,  of  the  value  of  tenth’s  place 


Extending  the  Idea  of  Place  Value 


Naming  rational  numbers  less  than  one  [O] 

1.  In  our  place-value  system  of  numeration,  each  place  or 
position  in  a  numeral  has  a  name.  Give  the  names  of  the  first 
six  places  to  the  left  of  the  one’s  place.  ’h°us°"d' 


*  2.  Refer  to  the  above  diagram,  then  complete  the  following: 

a.  The  value  of  thousand’s  place  is  how  many  times  the 
value  of  hundred’s  place  PioThen  does  hundred’s  place  have  a 
value  one  tenth  of  the  value  of  thousand’s  place?  Yes 

hundred’s 

b.  Ten  s  place  has  a  value  ^  of  the  value  of  _?  _  place. 

c.  One’s  place  has  a  value  -P1?  of  the  value  of  ten’s  place. 
The  name  of  the  first  place  to  the  right  of  one’s  place  is 

_?_  place.  Is  its  value  of  the  value  of  one’s  place?  Yes 


hundtedP?e  name  t^ie  second  place  to  the  right  of  one’s  place  is 
_?_  place.  Its  value  is  _?I°of  the  value  of  tenth’s  place. 


5.  Tell  the  number  indicated  by  each  digit  in  its  place. 

(3  x  1)  +  (Ox  0.1)  +  (1  x  0.01)  (6  x  l)+(2x0.1)+(5  xThOl) 

a.  4.5  v  b.  3.01a  c.  2.4  v  d.  6.25  a  e.  318.49  v 

(4*1)+  (5  *  o.l)  (2  X  1)  +  (4  x  o.l)  (3  X  100)+  (1  x  10)+  (8  x  1)  +  (4  x  0. 1)  +  (9  x  0.01) 

6.  Do  you  see  that  you  have  been  using  the  idea  of  place  value 
as  you  named  rational  numbers  with  decimal  numerals?  Yes 

**  7.  When  we  extend  the  idea  of  place  value  to  the  right  of  one’s 
place,  we  use  a  decimal  point  as  a  way  of  locating  one’s  place. 

Name  the  digit  in  one’s  place  in  each  of  the  following: 

a.  3,456  6  b.  345.6  5  c.  34.56  4  d.  0.3456  o 

**  Insist  that  pupils  call  the  "clot,,  in  a  numeral  such  as  6.87  the  decimal  point  or 
simply  the  point.  It  should  not  be  called  the  decimal. 
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Thousand’s  Place 


*  Emphasize  the  symmetrical  arrangement  of  the  place  names  to  the  left 
and  to  the  right  of  one’s  place  in  a  place-value  chart. 

Working  with  Thousandths 


•* 


■> 


Place  value  [O] 

*1.  In  the  place-value  chart  at  the  left,  tell 
the  name  of  the  places  located  by  the  pink 

Ten's,  Tenth’s  Hundred’s,  Hundredth’s 

arrows;  red  arrows;  black  arrows.  Thousand’s,  Thousandth’s 

A  A 

2.  What  do  you  think  we  would  call  the  next 

Ten  thousand.  Hundred  thousand 

two  places  located  to  the  leitand  the  next  two 

places  lOCatCQ  to  the  ri^ht.  Hundred-thousandth 

3.  On  the  board,  write  a  fraction  for  one 
tenth;VjOne  hundredth;  pne  thousandth,  ttoo 

To  Too 

4.  Read  aloud  the  following  pairs: 

i,ooo  and  0.027  uooo  and  0.345 

Is  the  fraction  and  the  decimal  in  each  pair 
read  alike?  Yes 


5.  On  the  board,  name  each  sum  with  a  fraction  or  a  mixed 
form  and  then  with  a  decimal. 


a-  ro  +  too  +  TT^OOrMo10-13**  TO  +  TT^OO  S'0-709  c.  1  +  T3o  +  t 

J  8  I  5  I  1  851  oe1„  6  4_  4 _  f  1  I  9  I 

«•  TO  ‘  TOO  ‘  1,000  T^oo:  °-85ie*  TOO  '  1,000  64  *•  1  To  r 


64 
1,000  ’ 


0.064 


00 

3 


+ 


8 


1,000 


1,000 

903 
1,000  ’ 


358 


1,000  ’ 
1.903 


Extending  our  place-value  system  of  numeration  to  the  right 
of  one’s  place  provides  a  decimal  way  of  naming  numbers,  such 
as  to>  TcPo’  i?o°o7o»  and  so  on,  which  we  have  previously  named  with 
fractions. 


6.  0.037  = 


37 


1,000 


7  a  37  _  37 

i.  V.Dt  —  ?,00 

8  7  7  _  ?37 

*  —  TT) 


Ex.  6-17.  Copy  and  complete  each  fraction, 
q  o  56  =  — 

y.  u.ju  —  ?100 

10.  0.056  = 


[w] 


12.  4.8  =  ±s0 


15.  0.007  =  2 , 

*■  t 


000 


?  13.  0.048  = 

•  1,000 


11.  5.6  = 


56 


14.  0.48  =  ^ 

r  i 


?48 
1,000 

48 


16.  7.0  =  ^ 


10 


17.  0.070  =  ^ 


Ex.  18-23.  Express  with  a  decimal. 

0.29  n  .5  „ 0.007  _0.08 


IQ  29 
10*  TOO 


lq  15 

TO 


20. 


_  Ol  8 

1,000  TOO  TO  *d'Jm  1,000 

Ex.  24-29.  Write  a  fraction  showing  denominator  10,  100, 
or  1,000. 

24.  0.38  v  25.  0. 175 v  26.  0.9  v  27.  0.316  v28.  0.99  v29.  0.06  v 

38  175  9  316  99  6 

100  1,000  10 


22.  TO 


0.4 


23. 


1  24 


1,000 

0.124 


100 


100 


1.358 
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1,000 


1,000 
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Pupil’s  Objectives 

(a)  To  gain  increased  understanding  of  thou¬ 
sandths;  and  (b)  to  learn  to  use  decimal  notation 
for  thousandths. 

Background 

Since  pupils  have  had  a  limited  amount  of  expe¬ 
rience  with  fractions  showing  denominator  1,000, 
decimal  notation  for  thousandths  often  proves  to 
be  difficult.  We  have  used  models  of  unit  segments 
and  unit  regions  partitioned  into  tenths,  with  each 
tenth  further  partitioned  into  hundredths,  to  help 
pupils  understand  that  yy  of  y^  is  y^y.  The  Pre- 
Book  Lesson  suggests  the  continued  use  of  the  model 
with  each  hundredth  partitioned  into  10  congruent 
regions  to  suggest  that  ^  of  is  y^oo. 

Teacher’s  Preparation 

Have  available  the  model  of  a  unit  region  which 
was  suggested  in  the  Pre-Book  Lesson  for  page  236. 

Pre-Book  Lesson 

Display  an  enlarged  model  of  a  rectangular 
region  partitioned  into  100  hundredths  the  way 
the  region  shown  on  page  236  is  partitioned. 

Review  the  technique  for  partitioning  the  unit 
into  tenths  to  show  that  1  =  and  then  parti¬ 
tioning  each  tenth  into  10  congruent  regions  to 
show  that  to  =  rso  and  that  1  = 

Use  vertical  segments  to  partition  y^-  into  10 

congruent  regions  and  color  one  of  the  tiny  regions. 

Elicit  that  yy  of  the  unit  would  contain  10  X  10, 

or  100,  of  the  tiny  regions.  Have  pupils  count  by 

hundreds  to  find  that  the  unit  region  would  contain 

10  X  100,  or  1,000,  of  these  very  small  regions. 

Accordingly,  1  tiny  region  is  y^oo  of  the  unit 

region.  Make  this  record  on  the  board:  1  =  yy  = 

100  _  1,000 

ioo  l.ooo- 

Have  pupils  refer  to  the  model  and  count  by 
thousandths  from  t,ooo  to  i.ooo-  Make  the  record 
as  shown  in  column  A.  Explain  the  decimal  nota¬ 


tion  for  the  number  named  in  column  A  and 
make  the  record  in  column  B.  Establish  that  y^o 
represents  a  part  of  the  unit  which  is  less  than  yoo- 
This  suggests  that  the  decimal  0.009  must  contain 
0  in  tenth’s  place  and  0  in  hundredth’s  place. 

Elicit  that  i  o o o  =  too  and  in  decimal  notation 
f°r  T,ooo  we  write  0  in  tenth’s  place,  1  in  hun¬ 
dredth’s  place,  and  0  in  thousandth’s  place. 

Have  pupils  count  by  thousandths  from  \  oq0 
to  T^nro-  Make  the  record  as  in  columns  C  and  D. 


A  B 


C  D 


i,ooo  =  0.001 
1,000  =  0.002 
i,ooo  =  0.003 


rio  =  0.031 
tMo  =  0.032 
ttsIo  =  0.033 


t^o  =  0.010 

Using  the  Text  Page 


40 

1,000 


0.040 


•  Ex.  1-2.  Reproduce  on  the  board  the  place 
value  chart  so  that  the  place  names  extend  to  the 
right  and  to  the  left  of  one’s  place.  Include  the 
names  of  the  next  two  places  to  the  left  and  to  the 
right  of  those  given. 

•  Ex.  3.  Show  also  the  decimal  notation  on  the 
board  and  discuss  the  need  for  the  zeros  in  each 
numeral,  yy  =  0.1  y^g  =  0.01  lip00  =  0.001 

•  Ex.  4.  Have  pupils  count  by  yoyo’s  from  iyyyo 
to  i7o~o  o  and  make  the  record  on  the  board  using 
fraction  and  decimal  notations. 

•  Ex.  5a-f.  Have  pupils  identify  the  part  of  the 
unit  region  suggested  by  each  of  these  sums. 


Individualizing  Instruction 

•  Direct  slower  learners  to  refer  to  the  model 
showing  y'ooo  as  they  work  Ex.  6-29.  Provide 
individual  assistance  as  needed. 

•  Direct  more  capable  pupils  to  show  the  numbers 
named  in  Ex.  24-29  in  order  from  least  to  greatest. 
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Pupil’s  Objectives 

(a)  To  gain  practice  in  renaming  numbers  ex¬ 
pressed  with  fractions  and  with  decimals;  and  (b) 
to  use  renaming  in  deciding  which  of  two  rational 
numbers  is  greater. 

Background 

Pupils  have  learned  that  we  may  rename  a  num¬ 
ber  named  by  a  fraction  by  multiplying  both  the 
numerator  and  the  denominator  by  the  same  count¬ 
ing  number  greater  than  1 .  This  idea  needs  to  be 
firmly  established  if  pupils  are  to  understand,  with¬ 
out  reference  to  a  model,  why  decimals  such  as 
0.4,  0.40,  and  0.400  are  names  for  the  same  num¬ 
ber,  and  why  the  fractions  -j^,  and  also 

name  this  number. 

Using  the  Text  Page 

•  Ex.  1 .  Show  on  the  board  the  work  in  boxes 
A  and  B  in  the  text  and  use  colored  chalk  to  show 
the  missing  numerals.  Elicit  that  y§-  (used  in  box 
A)  and  (used  in  box  B)  are  names  for  the 
whole  number  1,  the  identity  element  for  multi¬ 
plication. 

•  Ex.  2-3.  Provide  on  the  board  other  illustra¬ 
tions  such  as: 

_a_  =  =  _ (  j_  —  i4n  —  ? 

0.8  =.?_  =  _?  _  \_  ?  .  =  1.40  =  .  ?  _ 

?  _  ?  _  2,700  f  26  _  ?  ? 

10  100  "1,000  i  J  10  —  100  ~  1,000 

_?_=_?_=  2.700  (2.6  =_?_=_?_ 

•  Ex.  5-6.  Have  pupils  tell  what  name  was  used 
for  1  in  the  renaming  shown  in  box  C  and  in  box 
D  of  the  text  and  in  Ex.  6a-6d. 

•  Ex.  7-18.  Discuss  and  work  on  the  board  the 
odd-numbered  examples.  Assign  the  even-num¬ 
bered  examples  for  independent  work. 


In  Ex.  1 1 ,  help  pupils  to  see  that  we  can  compare 
0.375  and  0.4  more  easily  if  we  rename  0.4  as 
0.400.  Also  indicate  that  we  may  rename  thus: 
0-375  =  jffis  0.4  =  J§§o 

Pupils  should  generalize  that  we  may  decide 
which  of  two  rational  numbers  is  greater  by  nam¬ 
ing  both: 

a.  with  fractions  showing  a  common  denomina¬ 
tor,  or 

b.  with  decimals  showing  the  same  number  of 
digits  to  the  right  of  the  decimal  point.  This 
accomplishes  the  same  purpose  as  renaming  with 
fractions  showing  a  common  denominator. 

Individualizing  Instruction 

•  Assist  slower  learners  to  count  by  thousandths 
thus: 

a.  0.055;  0.060;  0.065; 

b.  0.420;  0.422;  0.424; 

c.  0.008;  0.009;  0.010; 

d.  0.698;  0.699;  0.700; 

•  Direct  all  pupils  to  express  Ex.  e— i  below  with 
decimals  showing  hundredths  and  Ex.  j-n  with 
decimals  showing  thousandths. 

e.  0.7  f.  1.8  g.  7.3  h.  24.1  i.  36.0 

j.  0.2  k.  0.52  1.  30.9  m.  0.13  n.  5.8 

•  For  all  pupils ,  assign  Extra  Examples,  Set  99, 
and  Extra  Activities,  Set  166,  as  needed. 

•  Direct  all  pupils  to  copy  and  complete  the 
following  table: 


Fraction 

7 

7 

7 

1  8 

7 

99 

? 

10 

7 

100 

1000 

100 

Decimal 

0.07 

0.3 

0.759 

7 

0.001 

0.014 

7 

0.59 
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Pupils^must  now  realize  that  0.3  =  0.30  =  0.300  by  thinking  of  the  fractions 
10'  100'  and  1,000  and  npp'ying  the  idea  that  we  may  rename  a  fraction  by  multiplying 
both  the  numerator  and  denominator  by  the  same  counting  number  greater  than  1. 


A  10 

3  —  ?X3  30  a  orv 

10  -  ?  X  10  -  100  —  D.3U 

10 

pt  2  0 

14  —  9  —  ?  X  9  180  I  on 

•*•5  5  —  ?  X  5  —  100  —  1-80 

20 

R  100 

3  _  ?  x  3  _  300  n  onn 

10  ~  ?  x  io  —  1,000  —  u.JUU 

100 

D  200 

9  _  ?  X  9  1,800  ,  „nn 

5  ?  X  5  -  1,000  -  1-800 

200 

Tenths,  Hundredths,  and  Thousandths 

Names  for  the  same  number  [O] 

1.  By  what  number  were  both  the  numerator  and  denominator 
of  -flj  multiplied  in  box  A?  1Gin  box  B?  100 

2.  Do  -y^y,  and  1,000  natne  the  same  number?  Yes 

3.  Do  0.3,  0.30,  and  0.300  name  the  same  number?  Yes 

4.  Tell  how  to  find  a  whole-number  name  for  the  number 
named  by  f§;  by  f§g;  by  f;ggg.vWhat  whole-number  name  did 

yOU  find?  2  Divide  both  numerator  and  denominator  by  10;  by  100;  by  1,000. 


5.  Study  and  complete  the  work  shown  in  boxes  C  and  D. 
Tell  three  decimal  names  for  the  number  If.  L8;  18°;  1800 


a. 


c. 


l  _ 
10  ~ 

10  ~ 


100 


1,000 


TO 


18 


6.  On  the  board,  copy  and  complete  the  following: 

b  l-8-  = 

u.  110 

7 

d  2-?-  — 

a.  z,1Q  — 


?  10 
100  ' 
50 


o 

T&O 


_  500 

~  1,000 


27 
1  0 


180 

■p~l06= 

270 

•? 

TTR)  ~ 


9  1,800 

1,000 
?  2,700 

1,000 


Ex.  7-10.  Copy  and  complete. 
7.  0.17  =  jtctoo  8.  2.9  = 


290 


9.  1 


14 


[WJ 

1,140 


10.  6.3  = 


6,300 


1,000 


100  ym  1T00  —  1,000 

Ex.  11-18.  Writer  or  F. 

11.  0.375  >  0.4  F  12.  =  0.230  T  13.  7jL  ^  7.01  T  14.  0.124  =  F 

15.  6.0  =  fgg  T  16.  0.45  <  0.450  F  17.  3T^  =  3.4  F  18.  0.9  >  0.899  T 
Ex.  19-21.  Express  each  sum  with  a  decimal. 


19.  5  thousandths  +  4  hundredths  -f  8  tenths  °-845 

20.  18  hundredths  +  2  thousandths  °-182 

21.  56  thousandths  -f  9  tenths  0  956 


♦  Extra  Examples.  Set  99.  #  Extra  Activity.  Set  166. 
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56,  RO 

1.  39)2)184 

59,  R3 


6.  87)5436 


To  Keep  in  Practice 


_ 80,  R60  $  0.75,  RO 

2.  93)7,500  3.  39) $29.25 

_ 67,  R30  5JLZ2.R0 

7.  80)5)390  8.  56) $40.32 


_J7,  R90 


Review  [W] 


66,  R  13 


4.  94)j4)5M'  5.  19)1,267 

_ _ 20,  R6  ^ - 2J,  RO 

9.  88)7)926  10.  28)j2)548 


Ex.  1 1-18.  Find  the  number  for  n.  Remember  to  perform  the 
operation  indicated  within  the  parentheses  first. 

11.  n  =  (38  X  56)  -  597  1,531  15.  n  -  (7  X  59)  =  604  1,017 

12.  n  X  (36  +  27)  =  5,040  80  16.  n- r-  (115  —  68)  =  98  4,606 

13.  n  =  1,500  -  (93  X  14)  198  17.  n  +  (86  X  72)  =  9,415  3,223 

14.  (5,163  +  972)  +  n  =  8,012v  18.  (6,734  -  1,989)  ~n  =  73  65 

1,877 

Where  Do  the  Parentheses  Belong? 

Enrichment  [W] 

Ex.  1-10.  Copy  and  insert  parentheses  to  make  true  sentences. 


1.  945  -(648  -8-  8)=  864 

2.  (175  +  259)  4-  7  =  62 

3. (54  X  168)+  139  =  16,578 

4.  (l,131  -  159)t-  54  =  18 

5. (68  +  45) X  24  =  2,712 


6.  (54  X  37)+  206  =  2,204 

7. (565  +  295)4-  43  =  20 

8. (842  -  518)4-  9  =  36 

9. (3|  +  8-l)x  35  =  420 
10.  6,786  4- (25  +  6J)  =  754 


33  ft. 


405  sq.  ft. 


B 


27  ft. 


24  in. 


2  sq.  ft. 
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Representing  Geometric  Figures 

Review  [W] 

1.  Rectangles  A,  B ,  and  C  are  represented  at  the  left.  The 
length  of  each  rectangle  and  the  enclosed  area  are  given.  Find 
the  width  of  each  rectangle.  A:  12^  ft.  b:  8fyd.  C:  1  ft. 

Ex.  2-7.  On  your  paper,  picture  and  label  Sample  answers : 

o  *  ~ 

2.  two  perpendicular  lines. 


3.  two  intersecting  segments. 


4.  an  isosceles  triangle 


5.  a  scalene  triangle 

6.  an  obtuse  angle. 

7.  an  acute  angle. 


1 
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Pupil’s  Objectives 

(a)  To  gain  practice  in  the  four  operations  with 
whole  numbers;  (b)  to  review  the  use  of  parentheses 
in  mathematical  sentences;  and  (c)  to  review  geo¬ 
metric  concepts  relating  to  rectangles,  lines,  angles, 
and  triangles. 

Background 

The  importance  of  using  parentheses  in  2-step 
mathematical  sentences  is  emphasized  on  this  page 
by  two  different  types  of  exercises.  In  one  type, 
the  parentheses  are  given  to  indicate  the  operation 
to  be  performed  first,  as  in:  n  =  375  —  (6  X  27). 
In  the  other  type  of  exercise,  parentheses  must  be 
inserted  to  make  a  true  sentence,  as  in:  275  +  6  X 
34  -  479. 

In  addition  to  reviewing  the  function  of  paren¬ 
theses  in  mathematical  sentences,  these  exercises 
provide  extensive  practice  in  the  addition,  subtrac¬ 
tion,  multiplication,  and  division  of  whole  numbers. 

To  keep  alive  the  geometric  concepts  developed 
in  earlier  chapters,  the  exercise  at  the  bottom  of 
the  page  requires  pupils  to  make  drawings  to 
represent  perpendicular  and  intersecting  lines; 
acute  and  obtuse  angles;  and  isosceles  and  scalene 
triangles. 

The  formula  for  finding  the  area  of  a  rectangular 
region  was  developed  as  an  application  of  the 
factors-product  relationship.  Some  of  the  examples 
in  this  exercise  involve  finding  the  length  or  the 
width  of  a  rectangular  region  when  the  area  and 
one  dimension  are  given. 

Using  the  Text  Page 

•  To  Keep  in  Practice.  Ex.  1-10.  Assign  only 
the  odd-numbered  division  examples.  Ask  pupils 
to  write  and  test  a  checking  sentence  for  each  one. 
Save  the  even-numbered  examples  for  division 
practice  at  another  time. 

Ex.  11-18.  Discuss  each  example.  Have  pupils 
indicate  whether  n  represents  an  unknown  sum, 
addend,  product,  or  factor. 


Direct  pupils  to  work  only  step  (1)  of  each 
example  by  performing  the  operation  indicated 
within  the  parentheses,  and  then  writing  the  result¬ 
ing  sentence.  Have  these  sentences  written  on  the 
board  so  that  pupils  who  made  an  error  may  correct 
their  work  before  they  proceed  with  step  (2). 

•  Where  Do  the  Parentheses  Belong? 

Ex.  1.  Discuss  with  pupils  the  two  possibilities 
for  inserting  parentheses.  Have  both  shown  on  the 
board  thus: 

(945  _  648)  -=-  8  =  864  945  -  (648  -f8)  =  864 

Ask  pupils  to  use  estimation,  if  they  can,  to 
decide  which  of  the  above  is  a  true  sentence.  Next 
have  the  computation  for  both  sentences  shown  on 
the  board. 

Ex.  2-10.  Assign  these  examples  for  independent 
work.  After  pupils  complete  them,  have  the  com¬ 
putation  for  each  one  shown  on  the  board  together 
with  the  mathematical  sentence  containing  paren¬ 
theses. 

•  Representing  Geometric  Figures. 

Ex.  1-3.  Discuss  the  method  for  computing  the 
measure  of  the  area  of  a  rectangular  region  when 
the  measure  of  the  length  and  of  the  width  are 
given  in  the  same  unit  of  measurement.  If  neces¬ 
sary,  have  pupils  turn  back  to  page  176  and  com¬ 
pute  the  area  of  regions  w,  x,y,  and  £.  Elicit  that 
to  find  the  area  of  a  region  we  always  know  two 
factors  and  multiply  to  find  the  product. 

Next  discuss  the  area  of  a  rectangular  region 
2  ft.  long  and  6  in.  wide.  Establish  that  both 
dimensions  must  be  expressed  in  feet  or  both  in 
inches  before  we  may  multiply  to  compute  the  area. 

Ask  pupils  to  give  the  width  of  a  rectangular 
region  having  an  area  of  48  sq.  in.  and  a  length  of 
8  in.  Elicit  that  we  know  the  product  and  one 
factor,  so  we  divide  to  find  the  unknown  factor. 
The  sentence  is  8  X  n  —  48  or  n  =  48  -f-  8. 

Now  change  the  area  to  4  sq.  yd.  and  the  length 
to  12  ft.  Elicit  that  the  measure  of  area  in  sq.  ft. 
is  4  X  9,  or  36.  Then  36  represents  the  product  of 
12  and  another  factor,  so  the  sentence  is  12  X  n  = 
36  or  n  =  36  -f-  12. 
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Pupil’s  Objectives 

(a)  To  gain  practice  in  reading  and  writing 
decimals;  (b)  to  increase  ability  to  order  rational 
numbers;  and  (c)  to  extend  understanding  of 
decimal  notation  for  rational  numbers. 

Background 

There  are  no  new  concepts  or  skills  developed 
on  this  page.  It  provides  a  cumulative  review  of 
the  work  of  the  preceding  ten  pages  which  have 
aimed  to  help  pupils  to  develop  a  high  degree  of 
competence  in  using  fraction  and  decimal  notation 
interchangeably  in  working  with  rational  numbers. 
Reteaching  of  the  concepts  on  this  page  for  pupils 
who  need  it  should  precede  work  with  addition  and 
subtraction  of  rational  numbers  on  pages  243-255. 

Teacher’s  Preparation 

Write  on  the  board  numerals  a-f  shown  in  the 
table  on  the  text  page,  omitting  the  place  names. 

Using  the  Text  Page 

•  Ex.  1-2.  Make  certain  pupils  emphasize 
“and”  as  they  read  the  decimals  in  the  table. 

Ex.  3.  Refer  to  the  numerals  on  the  board. 
As  pupils  locate  the  numeral  for  which  the  digit  6 
in  its  place  represents  600,  60,  and  so  on,  ask  pupils 
to  ring  the  6. 

•  Ex.  4.  Continue  to  use  the  numerals  on  the 
board.  As  pupils  tell  the  number  represented  by 
each  2  in  its  place,  have  this  number  shown  at  the 
right  and  have  the  digit  “2”  ringed. 

a.  6.150  0.002 

b. @51.63  200.000 

c.  103.06  20.000 


•  Ex.  5.  Have  the  work  for  box  A  shown  on  the 
board.  Remind  pupils  that  it  is  easier  to  name 
the  numbers  in  order  from  least  to  greatest  if  each 
number  is  first  expressed  with  the  same  number  of 
digits  to  the  right  of  the  decimal  point. 

Ask  pupils  to  show  the  work  for  boxes  B  and  C 
on  their  papers  and  check  their  work. 

•  Ex.  7-12.  Have  these  examples  worked  and 
then  checked. 

•  Ex.  13-26.  Assign  these  examples  for  inde¬ 
pendent  work  for  pupils  who  were  successful  with 
Ex.  7-12. 

Individualizing  Instruction 

•  For  all  pupils,  provide  practice  in  writing  deci¬ 
mals  from  dictation.  Dictate  the  following,  which 
are  to  be  written  as  shown: 


ABC 

6.25  0.526  265.0 

0.625  526.000  26.5 

62.5  52.6  2.65 

625.0  5.26  0.265 


On  the  board  have  the  numbers  named  in  each 
of  columns  A,  B,  and  C  rearranged  so  they  appear 
in  order  of  size  from  least  to  greatest.  Discuss  the 
importance  of  the  decimal  point  in  a  decimal. 

Next  express  with  a  fraction  instead  of  a  decimal 
each  of  the  numbers  named  in  columns  A,  B, 
and  C. 

•  For  slower  learners,  reteach  the  idea  inherent  in 
Ex.  6-12  by  referring  to  the  place  value  chart  and 
to  the  region  partitioned  into  tenths,  hundredths, 
and  thousandths. 
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Reemphasize  the  idea  that  it  is  easier  to  order  the  numbers  if  they  are  first  expressed 
with  the  same  number  of  places  to  the  right  of  the  decimal  point. 

Practice  in  Reading  and  Writing  Decimals 


1.  Find  6.152  in  the  chart  at  the  right.  It  is  read, 
“six  and  one  hundred  fifty-two  thousandths.” 

2.  Read  each  of  the  other  decimals.  Remember,  the 
decimal  point  is  read  as  “and.” 


3.  Tell  the  numeral  in  the  chart  for;  which  the 
digit  6din  its  £>lace  indicates  the  number  600;A60;*  6;°  0.6; A 

0.006;  0.06.  A 

A 


4.  Tell  the  number  indicated  by  each  2  in  its  place 
for  each  numeral  in  the  chart.  °6‘  he  l°0''  2Q°i 


"d 

<u 


0 
a 
« 

3  'a 

o  c 

h  I 


43 

■M 

<l> 


a 

<D 

h 


<u 

a 

O 


43  £ 

S  S 

O  |3 

h  K 


a. 

6.1 

5 

2 

b.  2 

5  1.6 

3 

c.  1 

2  3.0 

6 

d. 

0.5 

2 

6 

e. 

6  2.0 

0 

5 

f.  5,6 

0  0.2 

*  [w] 

5.  Copy  and  arrange  the  numbers  shown  in  box  A  in  order 

from  least  to  greatest.  Do  the  same  for  boxes  B  and  C.  See  boxes. 

6.  Name  each  number  shown  in  box  A  with  a  fraction.  For 
the  first  one  write,  0.54  =  Name  each  number  shown  in 
boxes  B  and  C  with  a  fraction  or  a  mixed  form.  See  boxes. 

Ex.  7-12.  Name  with  a  decimal. 

7  _Z6  °-75  O  9 °'009  n  424-2  10  1R0.018  ^5.1  ,  fi0.06 

'•100  1,00  0  TO  1U-  TTOOO  n*  5to  12-  t§0 

Ex.  13-17.  Copy  and  complete. 

13.  2.4,  2.6,  2.8,  _?3_,°  _?3_,2  _?  3;4_?f;6  _?3j,84.0 

0.100  0.105  0.110  0.115  0.120 

14.  0.085,  0.090,  0.095,  _?_,  .?_,  0.125 

15.  2.5,  2.3,  2.1,  _ ?  1/  .?I/  _?l,s  0.9 

7.00  7.30  7.60  7.90  8.20 

16.  6.10,  6.40,  6.70,  .?_,  _?_,  _?_,  8.50 

0.024  0.048  0.096  0.192  0.384 

17.  0.003,  0.006,  0.012,  0.768 

Ex.  18-26.  Write  T  or  F. 

18.  0.17  =  0.170  T  21.  ifi  =  0.16  F  24.  =  0.005  T 


Ex.  5 


Ex.  6 
54 

0.54  ioo 
°-09  0.09  I§0 

0.387  ,a7 

o.4o  0.387iToin5 

0.54  40 

0.8  0.40  TM 

0.8  to 


B 

Ex.  5 


Ex.  6 

1.7  1  to 

04  0.306r§§ff 

°-731  2.05  2  m> 

1.7  4 

2.05  0.4To 

0.731^5 


8.05 8ras 
»;“517.84,7B5 
2-179  2.1792T7oo^ 
?7°84  0.89^ 


2.16^_165_ 


1,000 


19.  0.10  <  0.09  F  22.  0.375  <  0.40  T  25.  0.047  >  0.07  F 

20.  3.13  =  -fi  +  ^jT  23.  0.67  <  0.675T  26.  1.14  >  1.2  F 

▲  Reteaching.  Set  14.  •  Extra  Activity.  Set  167. 
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Thousandth 


You  may  wish  to  point  out  that  amounts  of  money  are  indicated  on  a  personal  check  in 
two  ways:  (1)  $37.42;  (2)  37  and  dollars. 

Expressing  Amounts  of  Money  with  Decimals 

Meaning  of  hundredths  [O] 

1.  Mary  has  a  dollar  bill.  Sue  has  10  dimes,  and  their  friend 
Betty  has  100  cents.  Do  the  girls  have  the  same  value  of  money?  Yes 


2.  One  cent  is  what  part  of  the  value  of  a  dollar  ?J_How  do 

r  100 

we  express  one  hundredth  as  a  decimal?  o.oi 

3.  When  we  write  $0.01,  we  are  using  a  decimal  and  a  dollar 

hundredth 

sign  to  express  one  _?_  or  a  dollar.  $0.01  =  1  cent 

4.  Since  8  cents  =  -j-gfj-  of  a  dollar,  we  write  $0.08. 

5.  Since  1  dime  =  y1^  or  yJ^j  of  a  dollar,  we  write  $0.10. 

There  are  always  two  digits  at  the  right  of  the  decimal  point 
when  we  use  a  decimal  to  express  the  value  of  cents  as  dollars. 


*  6.  On  the  board,  use  a  decimal  and  a  dollar  sign  to  express 
each  of  the  following: 

a.  13  cents  $0.13  b.  ^  of  a  dollar  $0.90  c.  J-  of  a  dollar  $0.50 
d.  5  cents  $0.05  e.  T£o  of  a  dollar  $0.07  f.  f  of  a  dollar  $0.75 

7.  $1.08  means  1  and  _?®  hundredths  dollars.  ($ly§o) 

8.  $2.36  means  _?2_  and  36  hundredths  dollars.  ($2^^) 

9.  $1.24  is  the  same  value  as  _?L  dollar,  _?2  dimes,  and  _?* 
cents,  or  12  dimes  and  _?_  cents,  or  _?_  cents. 

10.  $2.36  is  the  same  value  as  _?!  dollars,  _?!  dimes,  and  _?* 
cents,  or  _?2_3  dimes  and  6  cents,  or  _  Scents. 


Ex.  11-20.  Express  with  a  decimal  and  a  dollar  sign. 


[w] 


11.  8  tenths  of  a  dollar  $0.80 

12.  18  hundredths  of  a  dollar  $0.1 8 

13.  124  cents  $1.24 

14.  20  dimes  and  9  cents  $2.09 

15.  3  X  58  cents  $1.74 

♦  Extra  Problems.  Set  125.  I 


16.  y§Q  of  a  dollar$o.08 

17.  l^o  dollars  $1.10 

18.  6|  dollars  $6.75 

19.  121^  dollars  $12.35 

20.  6  X  $5.24  $31.44 

Extra  Activity.  Set  168. 
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Pupil’s  Objectives 

(a)  To  learn  that  the  way  we  express  amounts 
of  money  involves  the  use  of  decimals  and  a  dollar 
sign;  and  (b)  to  gain  practice  in  using  a  variety  of 
ways  to  express  amounts  of  money. 

Background 

Pupils  have  had  many  opportunities  in  earlier 
grades  to  use  a  decimal  and  a  dollar  sign  to  express 
amounts  of  money.  However,  they  have  done  it 
without  explicit  reference  to  the  place  values  of 
digits  written  to  the  right  of  the  decimal  point  as 
representing  an  extension  of  the  “whole”  number 
system.  Pupils  have  recognized  dimes  and  cents 
places  instead  of  tenths  and  hundredths  places. 
After  the  work  on  pages  230-239,  pupils  will  gain 
increased  insight  into  the  monetary  system  we  use. 

Attention  may  be  called  to  the  fact  that  amounts 
of  money  are  indicated  on  a  check  in  two  ways, 
thus:  $37.42  or  37  and  dollars. 

Pre-Book  Lesson 

Improvise  a  cash  register  containing  places  for 
$10  bills,  $1  bills,  dimes,  and  cents.  Place  in  it  a 
supply  of  commercially  made  toy  money,  or  repre¬ 
sentations  of  bills  and  coins  which  pupils  may 
make. 

Show  on  the  board  Ex.  a-d  in  the  following  table 
and  have  pupils  give  you  the  missing  numerals. 
Have  pupils  imagine  they  are  using  the  cash 
register  as  they  indicate  that: 


a.  3  dollar  bills  have  the  same  value  as  30  dimes 
or  300  cents. 

b.  400  cents  have  the  same  value  as  40  dimes  or 
4  dollars. 

c.  70  dimes  have  the  same  value  as  7  dollars  or 
700  cents. 

d.  1,300  cents  have  the  same  value  as  130  dimes 
or  13  dollars. 


Dollars  Dimes  Cents 

a.  3  _  ?  _  _  ?  _ 

b.  _  ?  _  _  ?  .  400 

c.  .  ?  _  70  _  ?  _ 

d.  _?_  -?_  1,300 


Using  the  Text  Page 

Discuss  Ex.  1-10,  then  return  to  the  columns 
used  in  the  Pre-Book  Lesson.  Continue  with  Ex. 
e-i,  having  pupils  give  you  the  missing  numerals. 


Dollars 

Dimes 

Cents 

e. 

9_9_  nr  O_9  0 

A10  UI  z100 

_  ?  _ 

_  ?  _ 

f. 

_  ?  .  or  _  ?  _ 

37 

_  ? 

S- 

6A  or  -  ?  - 

_  ? 

_  ?  _ 

h. 

_  ?  _  or  _  ?  _ 

_  ?  _ 

3,490 

i. 

12^  or  _  ?  _ 

_  ?  _ 

_  ? 

Individualizing  Instruction 

•  Direct  more  capable  pupils  to  formulate  original 
addition  and  subtraction  examples  using  dollars 
and  cents. 

•  Assign  Extra  Problems,  Set  125,  and  Extra 
Activity,  Set  168,  as  needed,  for  all  pupils. 
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Pupil’s  Objective 

To  learn  to  solve  mathematical  sentences  which 
involve  the  addition  and  subtraction  of  rational 
numbers  named  by  decimals. 

Background 

This  page  utilizes  models  of  regions  and  seg¬ 
ments  to  suggest  that  the  following  ideas  are  true 
for  rational  numbers  named  with  decimals,  just  as 
they  are  true  for  whole  numbers  and  for  rational 
numbers  expressed  with  fractions: 

a.  We  add  to  find  the  sum  when  the  addends 
are  known. 

b.  We  subtract  to  find  the  unknown  addend 
when  the  sum  and  one  of  two  addends  are  known. 

Pupils  need  to  understand  that  the  concepts  are 
the  same  for  the  addition  and  subtraction  of  ra¬ 
tional  numbers  named  with  fractions  or  with  deci¬ 
mals;  only  the  notation  is  different. 

Teacher’s  Preparation 

Make  three  cutouts  of  circular  regions  each  10" 
in  diameter.  Make  one  white,  one  red,  and  one 
blue  and  cut  each  region  into  tenths. 

Pre-Book  Lesson 

Display  on  the  flannel  board  the  white,  red,  and 
blue  regions.  Ask  a  pupil  to  use  fractional  parts 
(a  different  color  to  suggest  each  addend — show 
ro  white,  red,  3%-  blue)  and  illustrate  the 
sentence: 

n  =  0.1  +  0.5  +  0.6 

=  1.2 


As  the  pupil  assembles  the  parts  to  show  1.2, 
have  the  number  for  n  recorded.  Emphasize  that 
we  rename  12  tenths  as  1  and  2  tenths. 

Ask  a  pupil  to  write  a  sentence  to  suggest  the 


part  of  each  colored  region  that  is  left.  Provide 
guidance  to  obtain  the  following: 

White  Red  Blue 

n  —  1.0  —  0.1  n  =  1.0  —  0.5  n  =  1.0  —  0.6 
=  0.9  =  0.5  =  0.4 

Then  have  the  sentences  written  with  fractions. 
Emphasize  that  only  the  notation  is  different  in  the 
two  types  of  sentences. 

Using  the  Text  Page 

Ex.  1-4.  If  pupils  have  difficulty  understanding 
the  relationships  from  the  diagrams,  utilize  ma¬ 
terials  from  your  Pre-Book  Lesson  to  illustrate  the 
sentences: 

0.3  +  0.7  =  n  1.0  -  0.3  =  n  1.0  -0.7  =  n 

Individualizing  Instruction 

•  Show  Fig.  1  and  Fig.  2  below  on  the  board. 
Ask  slower  learners  to  write  the  mathematical  sen¬ 
tences  suggested  and  to  find  the  number  for  n. 


1.5 

• - 


M,  . . 

0.0  0.5  1.0 


0.9 

-• - • 

n 

. • »  » ♦  »♦«  »«♦♦». »«« — ► 

1.5  2.0  2.5  3.0 


Fig.  1 


0.0  0.5  1.0  1.5  2.0  2.5  3.0 

Fig.  2 


•  Direct  all  pupils  to  copy  Ex.  a-f  and  find  the 
number  for  n. 

a.  n  +  0.8  —  1.3  d.  n  —  1.3  =  0.8 

b.  n  -  0.9  -  0.7  e.  n  +  0.5  =  2.7 

c.  0.6  +  n  =  2.4  f.  n  —  3.8  —  0.9 
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Emphasize  that  the  concepts  are  the  same  for  the  addition  and  subtraction  of 
rational  numbers  named  with  fractions  or  with  decimals;  only  the  notation  is  different. 

Using  Pictures  for  A.  and  S. 


Mathematical  sentences  [O] 

1.  Refer  to  diagram  A  to  tell  the  un¬ 
known  number  in  a.  0.6  +  0.4  =  «i. 
b.  1.0  -  0.6  =  k  o.4  c.  1.0  -  0.4  =  m° 

2.  Which  figure  suggests  the  mathemati¬ 
cal  sentence  0.3  +  0.7  =  1  ?  B 

3.  Tell  three  other  mathematical  sen¬ 
tences  for  the  relationship  expressed  by  the 
mathematical  sentence  in  Ex.  2.  0.7 +  0.3  =  1 

1-0. 3  =  0. 7  1-0. 7  =  0. 3  j 

*  4.  On  the  board,  write  all  the  mathemat¬ 
ical  sentences  for  Ex.  1-3  using  fractions.  Ex 


A 


5.  Which  diagram  suggests  the  sentence  0.52  +  0.08  =  0.60?  D 
Tell  three  other  mathematical  sentences  which  show  this  rela¬ 
tionship.  Write  these  on  thegboar2d  using  fr ac|ion^ v  6o  52 

Too  +  Too  =  Too  ’  Too  ~  Too  =  Too  *  Too  "  Too  =  Too 
_ _ 0.4  0.9 


•*-+- - - - - - - - - -  ,  0  . 

0.0  0.2  0.4  0.6  0.8 


_  n 

1*0  *  1*2  *  1*4  *  1*6  *  1*8 


2.0 


> 


6.  To  get  to  school,  Jim  walks  0.4  mile  to  Fred’s  house,  then 
he  rides  0.9  mile  with  Fred  and  his  father.  How  far  does  Jim 
travel  in  going  to  school? 


a.  A  mathematical  sentence  to  use  to  solve  the  problem  is 
0.4  +  0.9  =  n.  Find  the  number  for  n.  L3 

b.  Explain  how  the  number-line  picture  suggests  the  mathe- 

. .  •  __i  „  r\  a  ,  rv  rv  The  line  seqment  for  0.4  and  0.9 

matical  sentence  0.4  +  0.9  =  n.  is  L3  units,ong. 


D 


[w] 

7.  Write  four  mathematical  sentences  suggested  by  the  red 
and  gray  parts  of  diagram  D.  Write  them  first  with  fractions  and 
then  with  decimals.  See  below- 


8.  Use  decimals  and  write  a  mathematical  sentence  suggested 
by  the  red,  gray,  and  pink  parts  of  diagram  E.  o.i 6+ 0.34+0.50=1.00 


52  , 

8 

60 

8  52 

100  100 

60 

100  100 

100: 

100 

60 

52 

8 

60  8 

52 

100  100 

100  ' 

100  ~  100 

100 

0.52  +  0.08  =  0.60 
0.08  +  0.52  =  0.60 
0.60  -  0.52  =  0.08 
0.60  -  0.08  =  0.52 
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Emphasize  also  that  the  addition  of  rational  numbers  expressed  with 


A 

Add 

B 

Add 

C 

Add 

8 

TO 

0.8 

65 

100 

0.65 

78 

100 

0.78 

9 

TO 

0.9 

12 

100 

0.12 

24 

100 

0.24 

17  _ 
TO  - 

!to 

1.7 

77 

100 

0.77 

1  02 

100 

1.02 

t 

t 

t_ 

L_ 

t 

a. 


b. 


9 

TO 

6 

TO 

7 

TO 


+ 

+ 

+ 


3 

TO 

5 

TO 

9 

TO 


+ 


Adding  with  Decimals 

[O] 

*  1.  Boxes  A-C.  For  each  pair  of  addition  examples  explain 
how  the  work  shown  in  black  helps  you  to  understand  the  work 

,  .  ,  Since  the  fractions  and  decimals  name  the  same  numbers,  we  use 

SllOWn  in  red.  acjdjtion  With  fractions  to  explain  addition  with  decimals. 

2.  On  the  board,  copy  and  complete  Ex.  a-f.  Then  express 
each  number  with  a  decimal  and  work  each  example  again. 


12 

?  _ 
TO  “ 


1  ? 

TOO 


?  1  L_  l  ?  1 
TO  _  TOO 


1.2 

1.1 


d. 


40 

TOO 

34 


+ 


4 

TO 


:>o 


to 


=  ?  2  2.0 


e  -SdL  _L 

100  ^ 

f  44r  4- 

100  ^ 


80 

100 

79 

TOO 

56 

100 


?  120 
TOO 

?  113 

TOO  : 


20 


' _  1  ■? 

~  iTO0 

1  ? 

aTO 


+ 


37  _ 

TOO  ~ 


13 
00 
?  111_ 
TOO  " 


1.20 

1.13 

1  ?  11 
atoo 

[W] 


Ex.  3-16.  Express  with  a  decimal. 


3  4-§  1.2 
TO 

4.  ft  2.4 

rr  117 
100 

1.17  6. 

154  1  54  7 
100  •  *• 

206 

100 

2.06 

CO 

• 

10  19  1-9 

1U.  yj 

11  108  1.08  12  32 
1A*  TOO  AZ*  TO 

32  13. 

178  1  7B 

TOT) 

56 

TOO 

0.56  15.  yoo  ( 

Ex. 

17-34. 

Copy  and  add. 

17  5 

A‘*  TO 

18.  0.5 

19. 

6 

TO 

20.  0.6 

21. 

42 

TOT) 

IS  1  ni 

0.9 

T7T 

H'ij 

0.8 

1.4 

16  „ 
TOO  42. 
100 

OQ  24 

TOT) 

24.  0.39 

25. 

76 

TOT) 

26.  0.58 

27. 

69 

TOO 

T87fh  1  -L  0.87 

—  100  UT 

39  xc 

Too  1^ 

0.75 

1.33 

95  ^ 

29.  0.09 

30.  0.57 

31. 

0.77 

32.  0.862 

33. 

0.39 

0.08 

0.32 

0.83 

0.095 

0.98 

trr 

0.89 

1.60 

0.957 

1.37 

9. 


200 

TM 


1.11 


2.00 


22.  0.42 

0.16 

0.58 

28.  0.736 
0.542 

1.278 

34.  0.034 
0.972 
1.006 

35.  Ted  earned  $2.70  on  Monday  and  half  as  much  on  Tues¬ 
day.  How  much  did  he  earn  in  all  on  Monday  and  Tuesday?  $4.05 


+  Extra  Examples.  Set  100. 
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Pupil’s  Objective 

To  learn  to  add  rational  numbers  expressed  with 
decimals  using  (a)  the  mathematical  sentence  or 
(b)  the  vertical  algorithm. 

Background 

Addition  of  rational  numbers  expressed  with 
decimals  is  closely  related  to  addition  of  whole 
numbers.  With  whole  numbers,  the  renaming  in¬ 
volves  renaming  10  or  more  ones  as  tens,  10  or 
more  tens  as  hundreds,  and  so  on.  With  decimals, 
10  or  more  thousandths  are  renamed  as  hundredths, 
10  or  more  hundredths  are  renamed  as  tenths,  10 
or  more  tenths  are  renamed  as  ones. 
t  In  using  the  vertical  algorithm  for  the  addition 
of  whole  numbers,  the  numerals  are  written  care¬ 
fully  in  a  column,  so  that  ones  are  aligned  with 
ones,  tens  with  tens,  and  so  on.  If  there  are  empty 
places  in  the  column  of  numerals  for  whole  num¬ 
bers  (Ex.  a),  they  appear  in  places  on  the  left, 
never  on  the  right. 

In  addition  with  decimals,  tenths  are  aligned 
with  tenths,  hundredths  with  hundredths,  and  so 
on.  This  results  in  the  alignment  of  the  decimal 
points  also.  Empty  places  in  columns  of  decimals 
may  appear  on  the  left  or  on  the  right  (Ex.  b). 
However,  it  is  desirable  to  have  pupils  fill  empty 
places  on  the  right  with  zeros  (Ex.  c).  Actually, 
this  is  comparable  to  expressing  with  a  common 
denominator  rational  numbers  named  with  frac¬ 
tions. 


a. 

b. 

c. 

4,829 

0.37 

0.370 

56 

2.489 

2.489 

379 

36.03 

36.030 

15,834 

1.2 

1.200 

Pre-Book  Lesson 

Show  Ex.  a  and  b  which  follow  on  the  board, 
indicating  the  place  names.  Have  a  pupil  work 
Ex.  a  and  explain  the  renaming  of  14  ones  as 
1  ten  +  4  ones;  of  17  tens  as  1  hundred  +  7  tens. 


Add 

b. 

Add 

£ 

T3 

V 

£  'S 

<U  5 

Si  TO 

43  T!  2 

T3 

hun 

ten 

one 

4->  (-<  r-J 

G  g  o 

V  2  43 

4  7  8 

0 

.478 

3  9  6 

0 

.396 

8  7  4 

0 

.874 

Have  a  pupil  work  Ex.  b  and  explain  the  re¬ 
naming  of  14  thousandths  as  1  hundredth  +  4 
thousandths;  of  17  hundredths  as  1  tenth  +  7 
hundredths. 

Ask  a  pupil  to  explain  how  the  addition  in 
Ex.  b  is  like  that  in  Ex.  a  and  how  it  is  different. 

Using  the  Text  Page 

•  Ex.  1.  Have  the  work  in  boxes  A,  B,  and  C 
shown  on  the  board.  Have  the  renaming  for  the 
work  with  decimals  explained. 

•  Ex.  2.  Have  the  work  for  Ex.  a-f  shown  on 
the  board  with  the  vertical  algorithm. 

•  Ex.  3-16.  Work  the  odd-numbered  examples 
on  the  board.  Assign  the  even-numbered  examples 
for  independent  work. 

•  Ex.  17-22.  Direct  pupils  to  write  only  the 
answers. 

•  Ex.  23-34.  Direct  pupils  to  copy  and  add. 

Individualizing  Instruction 

•  Direct  more  capable  pupils  to  show  the  expanded 
form  for  the  numerals  in  Ex.  a-f  below,  using  both 
fraction  and  decimal  notation. 

a.  3.245  b.  48.672  c.  8,793.006 

d.  503.709  e.  60.058  f.  9,040.258 

Pupils  may  be  guided  to  show  the  expanded 
form  as  follows: 

a.  3.245  =  3  +  0.2  +  0.04  +  0.005 

=  %  4-  -2_  I  4  I  5 

J  '  10  I  100  v  1,000 

b.  48.672  -  40  +  8  +  0.6  +  0.07  +  0.002 

—  40  _L  «  _L  _6_  I  ...7  I  2 

-ru  t  °  t  io  r  ioo  i  1,000 
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Pupil’s  Objectives 

To  have  practice  in  finding  (a)  perimeters  of 
rectangles;  (b)  areas  of  rectangular  regions;  and 
(c)  patterns  for  sequences  of  whole  numbers  and  of 
rational  numbers. 

Background 

Pupils  need  periodic  reviews  of  concepts  and 
skills  developed  earlier  in  the  Grade-5  program. 
This  page  provides  the  opportunity  to  work  with 
areas  and  perimeters  as  they  are  applied  in  social 
situations. 

In  previous  work  pupils  referred  to  the  diagram 
of  a  single  rectangular  region  with  dimensions 
labeled.  In  using  measurements  for  rooms  shown 
on  a  floor  plan,  it  is  necessary  to  work  with  a 
number  of  regions  which  have  been  joined. 

The  study  of  floor  plans  may  be  used  to  stimulate 
thinking  about  the  fact  that  all  homes,  offices, 
factories,  apartment  houses,  and  so  on,  were  first 
represented  by  drawings  on  paper  before  any  actual 
work  could  be  started  on  them.  Discuss  reasons 
why  all  dimensions  need  to  be  carefully  worked 
out  and  specified  on  floor  plans. 

Teacher’s  Preparation 

Anticipate  the  work  on  the  text  page  and  post 
on  the  bulletin  board  floor  plans  of  houses  which 
may  be  obtained  from  newspapers  and  certain 
magazines.  Invite  pupils  to  contribute  material 
for  the  display  also. 

Pre-Book  Lesson 

•  Engage  pupils  in  a  discussion  of  the  floor  plan 
of  your  school  or  one  wing  of  the  school.  Sketch 
on  the  board  a  simple  plan  to  show  the  relation  of 
the  classrooms  to  the  corridors,  the  lunchroom, 
gym,  auditorium,  and  office. 


•  Have  several  children  show  on  the  board  a 
sketch  of  the  first-floor  plan  of  their  houses,  iden¬ 
tifying  the  rooms,  such  as  living  room,  dining 
room,  kitchen,  and  so  on. 

•  Draw  to  scale  on  the  board  a  floor  plan  of 
your  classroom  and  label  the  length  and  width  in 
feet.  Have  pupils  explain  how  to  find  its  area  in 
square  feet  and  also  in  square  yards. 

•  Have  a  pupil  walk  around  the  edges  of  the 
room  to  illustrate  that  finding  the  perimeter  in¬ 
volves  a  linear  unit  of  measurement  whereas  finding 
the  area  involves  an  area  unit  of  measurement. 

Using  the  Text  Page 

•  Ex.  1.  Ask  pupils  to  name  the  geometric 
figure  suggested  by  the  shape  of  each  room  shown 
on  the  floor  plan.  Have  pupils  read  the  dimensions 
of  each  room.  Have  the  work  for  Ex.  1  shown  on 
the  board  and  discussed.  Elicit  that  the  area  in 
square  yards  may  be  found  by  solution  of  either 
mathematical  sentence  a  or  b. 

a.  n  =  (12  -5-  3)  X  (15  4-3)  b.  n  =  (12  X  15)  4  9 

•  Ex.  3.  Discuss  different  ways  to  answer  this 
question.  Elicit  that  the  living  room  and  hall 
together  have  the  same  area  as  the  family  room. 

•  Ex.  6.  Ask  pupils  which  measurement  that  is 
needed  in  finding  the  perimeter  is  not  given.  Ask 
pupils  to  explain  how  this  may  be  obtained  from 
measurements  that  are  given. 

•  Sequences.  Assign  Ex.  1-18  for  independent 
work  for  more  capable  pupils.  Check  Ex.  5  and  7 
to  find  if  pupils  discovered  the  correct  pattern. 

Individualizing  Instruction 

For  slower  learners ,  display  the  model  of  a  square 
yard  partitioned  into  9  sq.  ft.  Discuss  the  re¬ 
lationships: 

1  sq.  yd.  =  9  sq.  ft.  1  sq.  ft.  =  ^  sq.  yd. 
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*  Point  out  that  one  of  the  measurements  needed  in  finding  the  perimeter  is  not 
given  and  advise  pupils  how  to  determine  it. 

Using  Measures  in  Problems 

[W] 

1.  Mr.  Davis  made  these  inside  measure¬ 
ments  of  the  first  floor  of  his  new  house. 

What  is  the  area  of  the  kitchen  in  square 
feet ?v in  square  yards?  20  sq-  yd. 

180  sq.ft.  J 

2.  Find  the  area  in  square  feet  of  the 

.  120  sq.  ft.  150  sq.  ft. 

a.  dining  room.  A  b.  living  room,  a 
c.  family  room.v  d.  hall. 4 o  sq.  ft. 

190  sq.  ft. 

3.  How  many  square  feet  of  living  area 
does  Mr.  Davis  have  on  the  1st  floor?  680 

4.  Mr.  Davis  plans  to  lay  linoleum  which 
costs  $3.00  per  sq.  yd.  on  the  entire  kitchen 
floor.  How  much  will  the  linoleum  cost?  $60 

5.  The  rug  that  Mrs.  Davis  plans  to  purchase  for  the  living 
room  costs  $6.30  per  sq.  yd.  What  is  the  cost  per  square  foot?$o.70 
(1  sq.  yd.  =  9  sq.  ft.)  If  the  living  room  rug  is  laid  from  wall  to 
wall3  how  much  will  the  rug  cost?  $105 

6.  Mr.  Davis  has  to  find  the  distance  around  the  edge  of  the 
house  to  estimatq  tjie  amount  of  siding  needed.  The  perimeter 
of  the  house  is  _  ?  _  ft. 

•  Extra  Activity.  Set  169. 


Sequences 

Enrichment  [w] 

Ex.  1-8.  Study  the  sequence  to  determine  the  pattern  and 
then  name  the  next  three  numbers. 


1.  40,  37,  34,  31,  _?2_8,  „?24  _??2 

2.  48,  24,  12,  6,  _?l,  _?'_f  .A 

2-  5  —  10- 

Q  I  1  2  |1  }  3  >3  >U  3 

65  35  35  -^35  -•  -5  -•  -5 

1  2  1  ±  ]6 

zti-351  *>  7  }  7  7 

75  75  75  ■‘■5  -•  -5  -•  -5 


5.  0.02;  0.04,  0.08,  _?°:]6_?0j,32_?0_-64 

f.  2  4  l  L  1 3  ;>2  5- 

7.  3.0,  2.6,  2.2,  1.8,  _?.?  _?°.'6 

8.  1.4,  1.2,  1.0,  0.8,  _?°_,4  _?°'2 
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*  Emphasize  that  the  subtraction  of  rational  numbers  named  with  decimals 


A 

Subtract 

Subtract 

Subtract 

9 

TO 

0.9 

89 

TOO 

0.89 

697 

1,000 

0.697 

7 

TO 

0.7 

24 

100 

0.24 

243 

1,0  0  0 

0.243 

2 

TO 

0.2 

65 

100 

0.65 

454 

1,0  0  0 

0.454 

t 

t 

r 

t  _ 

_ 1 

Subtracting  with  Decimals 

[O] 

*  1.  Boxes  A-C.  Explain  each  subtraction  with  decimals  by 
referring  to  the  corresponding  subtraction  with  fractions. 


2.  Some  of  the  subtractions  in  Ex.  a-f  below  are  incorrect. 
Find  the  mistakes  and  work  the  exercises  correctly  on  the  board. 


a.  0.93 

b. 

87 

1  00 

c.  0.832  d. 

0.80 

e. 

57 

ioo 

f 

8 

*  1 0 

0.90 

2  1 

1  OO 

0.192 

0.50 

6 

TOO 

3 

10 

66 

TOO' 

-&740- 

0.3 

M 

TOT) 

>6 

100 

5 

10 

0.03 

0.640 

51 

ToU 

[w] 

Ex.  3- 

14. 

Express 

with  a  fraction. 

204 

51 

1  5  -  =  - 

1,000 

250 

150  _  3 

ITooo  “To 

3. 

0.09  dro 

4. 

5. 

0.80^ 

-1  6.  0.134J 

j- 

0.204 

A 

8. 

0.150 

9. 

0  54il=H 

v*J^Too  50 

10. 

0.008  v 

8  1 

11. 

2.45^  = 

=  11 12.  0.05&vo 

56 

Ts. 

14 

1.003 

1,003 

1,000 

14. 

1  75  —  =  - 

i./J  100  4 

Ex.  15-26. 

Copy  and  subtract.1000 

15. 

0.56 

16. 

0.98 

17. 

4.56 

18  91 

100 

19. 

0.849 

20. 

6.578 

0.32 

0.48 

2.14 

3  1 

too  m  = 

0.742 

0.063 

21. 

U4 

1  00 

22. 

m 

23. 

d:&7 

24  89 

100 

25. 

m 

26. 

6.515 

24.68 

28 

TOO 

6.032 

0.156 

16 

1  OO  73 

0.803 

20.3 

10  1 

3.342 

0.701 

100 

2.101 

4.38 

ioo  ~  To” 

Ex.  27 

-32. 

Find  the  number  for  n 

27. 

n  =  0.97 

— 

0.36  o.6i 

28.  n  — 

0.39  =  0.86  i.25 

29.  n 

=  0.- 

42  +  0.88 

1.30 

30. 

ti  -j-  2.14 

= 

8.57  6.43 

31.  0.07 

+  n  =  0.51  o.44 

32.  n  +  Too  — 

78  . 
1  00 

23 

100 

33.  If  the  normal  yearly  rainfall  for  a  city  is  68.13  in.,  how 
far  below  normal  was  a  yearly  rainfall  of  53.09  in.?  is.04  in. 

♦  Extra  Examples.  Set  101.  •  Extra  Activity.  Set  170. 
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Pupil’s  Objectives 

(a)  To  learn  to  subtract  rational  numbers  named 
with  decimals;  and  (b)  to  extend  ability  to  solve 
mathematical  sentences  which  involve  the  addition 
and  subtraction  of  rational  numbers. 

Background 

Subtraction  of  rational  numbers  named  with 
decimals  is  closely  related  to  subtraction  of  whole 
numbers.  The  vertical  algorithm  is  usually  used 
for  both,  and  we  align  the  digits  in  the  numerals 
so  that  we  may  subtract: 

a.  ones  from  ones,  tens  from  tens,  hundreds  from 
hundreds,  and  thousands  from  thousands,  as  in 
Ex.  a. 

b.  thousandths  from  thousandths,  hundredths 
from  hundredths,  tenths  from  tenths,  and  ones  from 
ones,  as  in  Ex.  b  and  c.  The  decimal  points  which 
serve  to  locate  one’s  place  in  a  numeral  are  also 
aligned  when  the  vertical  algorithm  is  used. 


5,978 

b.  5.978 

c.  8.592 

1,472 

1.472 

8.18 

4,506 

4.506 

0.412 

The  activity  suggested  for  the  Pre-Book  Lesson 
emphasizes  the  relationship  between  subtracting 
whole  numbers  and  subtracting  rational  numbers 
named  with  decimals.  The  oral  work  in  the  text 
and  the  illustrative  examples  indicate  to  pupils 
that  the  basic  thinking  is  the  same  for  subtraction 
of  rational  numbers  named  with  fractions  or  with 
decimals.  Only  the  notation  is  different. 

Pre-Book  Lesson 

Show  on  the  board  Ex.  d  and  e  which  follow 
and  write  in  the  place  names  as  pupils  tell  you 
what  to  write.  Have  pupils  use  the  place  names 
as  they  work  and  explain  each  example.  Start 
Ex.  e  this  way: 

9  thousandths  minus  4  thousandths  =  5  thousandths 
5  hundredths  minus  2  hundredths  =  3  hundredths 

and  so  on. 


c 

rcs 

X 

+-> 

x 

Si 

e. 

■M 

X 

<D 

u 

a 

a 

3 

X 

X 

X 

CO 

O 

X 

•M 

a 

s 

x 

ten 

one 

ten 

one 

4— > 

c 

V 

+-> 

0 

3 

r~* 

r-> 

O 

Xl 

-4-* 

6 

,  8 

7 

5 

1 

7 

.  6 

5 

9 

•2 

,  3 

4 

5 

— 

3 

.  6 

2 

4 

Next  have  Ex.  b  and  c  given  in  the  Background 
section  worked  on  the  board  and  explained. 

Using  the  Text  Page 

•  Ex.  1 .  As  pupils  explain  each  example,  empha¬ 
size  that  the  basic  ideas  for  the  subtraction  are  the 
same  whether  the  rational  numbers  are  named 
with  fractions  or  with  decimals. 

•  Ex.  2.  Call  special  attention  to  Ex.  a  and  d. 
Elicit  that  Ex.  a  is  incorrect  because  the  digit  3 

written  in  the  first  place  to  the  right  of  the  decimal 
point  has  the  value  3  tenths,  whereas  93  hundredths 
minus  90  hundredths  equals  3  hundredths.  A  0 
must  be  written  in  tenth’s  place  to  show  3  hun¬ 
dredths  thus:  0.03. 

In  Ex.  d  the  answer  may  be  correctly  written  as 
0.3  or  0.30,  since  both  name  the  same  number: 

3  __  3X10  _  30 

10  10X10  —  100- 

•  Ex.  3-14.  Work  on  the  board  and  discuss  the 
odd-numbered  examples.  Assign  the  even-num¬ 
bered  examples  for  independent  work. 

Individualizing  Instruction 

•  For  slower  learners,  discuss  Ex.  27-32  and  help 
them  determine  whether  addition  or  subtraction  is 
required  to  find  the  number  for  n.  Observe  pupils 
as  they  write  the  vertical  algorithm  to  make  sure 
they  align  the  numerals  correctly. 

•  More  capable  pupils  may  be  directed  to  write 
only  the  answers  for  Ex.  15-26. 

•  Ask  all  pupils  to  formulate  some  sequences  like 
those  on  page  245,  starting  with  an  appropriate 
number  and  following  these  patterns: 

a.  Successive  subtraction  of  0.05 

b.  Successive  addition  of  0.008 

Direct  pupils  to  name  8  numbers  in  each  sequence. 
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Pupil’s  Objectives 

(a)  To  increase  skill  in  adding  rational  numbers 
named  with  decimals  when  renaming  is  necessary; 
and  (b)  to  extend  understanding  of  place  values 
less  than  1 . 

Background 

Addition  and  subtraction  of  rational  numbers 
named  with  decimals  can  be  presented  and  learned 
mechanically  with  little  consideration  of  the  place 
values  of  digits  occurring  to  the  right  of  one’s  place. 
To  prevent  this,  we  continue  throughout  this  chap¬ 
ter  to  use  fraction  notation  in  some  examples  and 
decimal  notation  in  others  for  the  operations  of 
addition  and  subtraction. 

Pre-Book  Lesson 

•  Ask  pupils  to  turn  back  to  page  14  of  the  text 
and  read  the  names  shown  for  place  values  to  the 
left  of  ten’s  place.  Ask  pupils  how  they  think  the 
same  idea  might  be  used  to  name  places  to  the 
right  of  tenth’s  place.  Show  on  the  board  and 
discuss  the  chart  given  below.  Have  pupils  read 
the  numerals. 
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•  On  the  board  have  pupils  name  the  following 
with  decimals. 


35 

f. 

345 

10X10 

6 

10  X  10 

5  6 

10  X  10  X 

1  0 

g- 

10  X  10  X 

10 

648 

u 

1,58  9 

10  X  10  X 

1  0 

n. 

10  X  10  X 

10 

42 

i. 

9 

10 

10  X  10 

1  7 

j- 

2,05  6 

10  X  10 

10  X  10  X 

10 

Using  the  Text  Page 

•  Ex.  1.  Show  the  example  in  box  A  on  the 
board.  Write  the  work  for  it,  step  by  step,  as  a 
pupil  explains  it.  Emphasize  the  renaming. 

•  Ex.  2.  Ask  a  pupil  to  tell  you  how  to  show 
the  example  you  have  just  worked  using  decimal 
notation.  W rite  the  example  and  have  it  explained. 

•  Ex.  5.  Have  pupils  formulate  original  addition 
examples  with  decimals  and  work  them  on  the 
board,  explaining  how  adding  with  decimals  is 
like  adding  with  numerals  for  whole  numbers. 

•  Ex.  16-24.  Tell  pupils  to  solve  for  n  by  using 
the  vertical  algorithm  and  to  be  careful  in  aligning 
the  numerals  correctly. 


Individualizing  Instruction 

•  Provide  oral  practice  for  all  pupils  by  asking 
them  to  tell  the  number  for  n  in  Ex.  a-h  below. 


a.  0.3  +  n  =  1 

b.  0.97  +  n  =  1 

c.  0.998  +  n  =  1 

d.  n  +  0.04  =  0.1 


e.  0.005  +  n  =  0.01 

f.  0.007  +  n  =  0.01 

g.  0.009  +  n  =  0.01 

h.  0.54  +  n  =  1 


•  Direct  more  capable  pupils  to  find  the  unknown 
numbers  for  x,  y,  and  £  in  the  magic  square 
shown  below.  The  sum  for  each  row,  column,  and 
diagonal  is  the  same. 


9.8 

6.3 

X 

y 

7.7 

10.5 

8.4 

£ 

5.6 

Fraction  notation  is  used  in  some  examples  and  decimal  notations  in  others  to 


A  Add 

C  34  _  c  1  34 

D1  00  —  D  “T  TOO 

0  69  _  0  1  69 

z100  —  z  i  100 

7  1  .103'  _  7  1  1  3 

1  ^  100  1  1  1 1 00 

_  0  3 
~  °100 

t 

B 

Add 

5.34  =  5  +  0.34 

2.69  =  2  +  0.69 

7  +  1.03  =  8.03 

y  « 

More  Adding  with  Decimals 

Rational  numbers  greater  than  one  [O] 

1.  Box  A.  What  is  the  sum  of  ^  and  T%*$-*Why  can  -[§§ 
be  renamed  lT§o?vWhat  is  the  sum  of  7  and  1T^?  s  J- 

2.  Box  B.  Explain  why  the  above  questions  have  the  same 
answers  when  you  refer  to  the  example  in  box  B.  we  are  adding  the 

same  numbers  as  in  box  A,  but  they  are  named  with  decimals. 

3.  Box  C.  Explain  the  work  shown.  What  do  the  numerals 
in  color  represent?  one  hundred  and  one  ten 

0.14 

4.  Box  D.  What  is  the  sum  of  0.08  and  0.06  ?a  Why  do  we 
rename  0.14  as  0.1  and  0.04 ?v  Explain  the  rest  of  the  work. 

0.14  =  0.10+0.04  and  0. 1  0=  0. 1.  which  is  added  in  the  tenth’s  column. 

5.  Explain  how  adding  with  decimals  is  like  adding  with 

numerals  for  whole  numbers.  „  . .  w  ,,,,,, 

i\ey  idea.  We  add  hundredths,  tenths,  and  so  on, 
renaming  if  necessary,  just  as  we  would  add  ones,  tens,  and  so  on. 

fw] 

Ex.  6-15.  Copy  and  add. 

6.  7t8q  7.  6t3^  8.  28.6 

O  5  5  81  1  cr  7 

?1Q  17-3  00  ini. 


10 


11.  12.  15t 


q  49 
-'*100 


7_ 

0 

3 


12  — 

25 


l®fo 

34 


5  44.3 

13.  17.44 
8.79 


26.23 


9.  9.56 
4.85 

14.41 

14.  37.81 
15.09 

52.90 


10.  62.164 
8.932 

71.096 

15.  47.267 
5.539 

52.806 


Ex.  16-24.  Find  the  number  for  n. 

16.  n  =  x3(£j  +  T%  1 2j  19.  n  =  4.9  +  15.8  20.7  22.  n  =  7.29  +  8.76  16.05 

17.  n  -  3.762  =  12.142i5.904  20.  n  =  20.62  +  4.124.72  23.  14.06  +  18.98  =  «33.04 

18.  n  =  86.079  +  42.62H28.7  21.  12.8  =  n  -  4.2417.04  24.  3.06  +  19.4  =  n  22.46 

^  Extra  Examples.  Set  102. 


1.  103  _  100  3  1  _3_  ,  3 

100  100  +  100  +  100  _  too 


247 


A 

Subtract 

^  Subtract 

^  Subtract 

A  3  _  rl_3 

°TO  “  D10 

5© 

6.3  =  0 

6© 

0.74  =  0.7/4 

3_7_  _  3J7_ 

^1 0  —  Dl 0 

3.7  =  3.7 

0.38  =  0.3  8 

o  6  _  o3 

ZTO  -  Z5 

t _ 

2.6 

_ 1 

0.3  6 

More  Subtraction  with  Decimals 


Renaming  for  subtraction  [O] 


V 


1.  Box  A.  Why  is  the  sum  6^  renamed  5|§?  —  to  =  - 

5  —  3  =  _?  -  6jq  —  3y^y  =  So  that  we  may  subtract  . 

2.  Box  B.  Answer  the  questions  in  Ex.  1  by  referring  to  the 
subtraction  with  decimals.  How  is  13  tenths  shown  in  box  B? 

^  ^  ^  y  _  p  2.6  Circled  above  the  tenth’s  column 

0.04 

3.  Box  C.  0.74  =  0.7  +  _?_  Why  is  0.7  +  0.04  renamed 
0.6  +  0.14?vHow  is  14  hundredths  shown  in  box  C?  Circled  above  the 

So  that  we  may  subtract  0.08.  hundredth’s  column. 

0.14  -  0.08  =  _?_o.oe  0.6  -  0.3  =  _?_o-3  0.74  -  0.38  =  _?i>-36 
Ex.  4-8.  Explain  each  subtraction.  Give  the  missing  nu- 


?© 

4.  6M 

5.  0.0 

6.  9.00 

7.  0.73 

8.  48.62 

2.4  9 

1.7 

0.54 

0.28 

18.35 

3.?36 

7.?  3 

>92>9 

0.4?5 

3>>°2>7 

•  •  •  • 

Ex.  9-14.  Copy  and  complete. 


[w] 


9. 

0.52  = 

T%  + 

?  12  in 

Ton  1U* 

2.4  = 

0  3  !  ?  1 

ZTO  T  TO 

11.  0.70  = 

T%  + 

,  10 
T(JO 

12. 

0.83  = 

?  8  | 
to  l 

3  1 Q 

100 

0.90  = 

-  ?  8  i  10 

10  i  100 

14.  6.50  = 

6tV  + 

10 

100 

Ex.  15-26. 

Copy  and  subtract. 

15. 

8.4 

16. 

0.97  17. 

0.54 

18.  0.80 

19.  9.2 

20. 

0.71 

2.6 

0.08 

0.29 

0.56 

4.8 

0.36 

21. 

5.8 

0.89 

0.25 

0.24 

4.4 

0.35 

^TO 

22. 

56  99 

1(J0  ZC>' 

0.83 

24.  15.5 

25.  0.84 

26. 

93 

Ton 

5^ 

29 

TOO 

0.07 

9.8 

0.78 

35 

1  00 

2  — 

_  z  10 

=  2i 

27 

0.76 

5.7 

0.06 

58  29 

248 

100 

100  =  50 
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Pupil’s  Objective 

To  increase  skill  in  subtracting  rational  numbers 
named  with  decimals  when  renaming  of  the  sum 
is  necessary. 

Background 

Pupils  who  know  how  to  subtract  whole  numbers 
and  who  understand  place  value  will  find  the  work 
on  this  page  easy.  Pupils  who  need  help  in  renam¬ 
ing  the  sum  to  subtract  whole  numbers  should 
receive  assistance  in  the  Pre-Book  Lesson. 

Pre-Book  Lesson 

Have  pupils  subtract  in  Ex.  a-e  on  the  board, 
explaining  the  renaming  of  the  sum  to  make  pos¬ 
sible  the  subtraction.  Pupils  may  refer  to  pages  22 
and  333  if  necessary. 

a.  814  b.  900  c.  6,054  d.  8,132  e.  5,001 

396  184  1,874  978  1,274 

Show  Ex.  f— k  on  the  board  and  have  pupils  tell 
the  missing  numerals,  explaining  their  thinking. 

f.  6.3  =  5  and  _  ?  _  tenths. 

g.  17.2  =  16  and  _  ?  _  tenths. 

h.  0.82  =  7  tenths  and  _  ?  _  hundredths. 


i.  0.50  =  _  ?  _  tenths  and  10  hundredths. 

j.  24.6  =  _  ?  _  and  16  tenths. 

k.  0.94  =  _  ?  _  tenths  and  14  hundredths. 

Using  the  Text  Page 

Ex.  1 .  Show  the  example  in  box  A  of  the  text 
on  the  board.  Have  a  pupil  work  and  explain  it, 
writing  the  mixed  form  this  way: 

Subtract 

6*  -  6  +  *  =  5  + 

3t7o  =  3  +  ^  =  3  +  ^ 

2  +  A  =  2f 

Then  have  the  same  example  worked  using  the 
expanded  form  for  the  decimal  numeral  thus: 
Subtract 


6.3  = 

=  6  +  0.3 

=  5 

+  1.3 

3.7  = 

=  3  +  0.7 

=  3 

+  0.7 

2 

+  0.6  =  2.6 

Individualizing  Instruction 

Direct  more 

capable  pupils  to  find  the  number  for 

n  in  Ex.  1-q. 

1.  37.5  +  n  -- 

=  40.2 

o. 

n  +  73.45  = 

90.06 

m.  92.3  —  n  - 

=  17.8 

P- 

n  -  15.36  = 

8.57 

n.  n  —  5.72  = 

=  8.39 

q- 

42.01  -  n  = 

15.36 

NOTES 
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Pupil’s  Objectives 

(a)  To  gain  practice  in  using  whole  numbers 
and  rational  numbers  in  computing  without  paper 
and  pencil;  and  (b)  to  extend  ability  to  reason 
answers  to  verbal  problems  without  writing  and 
solving  mathematical  sentences. 

Background 

Pupils  need  to  recognize  that  many  computa¬ 
tions  are  relatively  easy  and  may  be  performed 
without  paper  and  pencil.  The  recurring  “Think 
Quickly!”  exercises  aim  to  help  pupils  develop 
confidence  in  their  ability  to  compute  mentally. 
The  examples  include  work  with  whole  numbers 
and  with  rational  numbers  expressed  with  fractions 
and  with  decimals. 

In  the  exercise  in  the  lower  part  of  the  page, 
pupils  are  required  to  decide  whether  or  not  each 
statement  can  be  justified  on  the  basis  of  the  facts 
given.  Pupils  will  have  different  ways  of  reasoning 
which  they  should  be  encouraged  to  explain. 

Using  the  Text  Page 

•  Oral  work:  As  pupils  take  turns  giving  an¬ 
swers,  ask  for  an  explanation  of  their  thinking. 
Encourage  the  use  of  a  variety  of  ways.  Illustra¬ 
tions  are  suggested  below. 

Ex.  la.  39  tens  minus  20  tens  =19  tens,  so 
394  -  204  =  190. 

Ex.  lb.  8  X  7  =  56,  80  X  70  =  5,600,  so 
5,600  -t-  80  =  70. 

Ex.  2a.  5  X  9  =  45,  so  5  X  9  tens  =  45  tens  or  450. 
Ex.  2b.  589  +  200  =  789;  789  +  1  =  790. 

•  Correct  or  Incorrect?  Why?  Ex.  1-4.  After 


pupils  have  written  Yes  or  No  for  each  statement, 
have  the  examples  discussed  and  the  thinking  ex¬ 
plained.  The  following  ways  and  others  may  be 
suggested  by  pupils. 

Ex.  7.  Since  ^ess  than  y^,  one  cake  will 

serve  more  people  if  it  is  cut  into  twelfths  than  if 
it  is  cut  into  tenths.  Two  cakes  will  serve  more 
people  if  they  are  cut  into  twelfths. 

Ex.  7.  Two  cakes  cut  into  tenths  will  serve  20 
people;  if  cut  into  twelfths,  two  cakes  will  serve 
24  people. 

Ex.  2.  Jack  starts  J  hr.  earlier  than  Fred,  but 
he  also  stops  J  hr.  earlier;  so  both  boys  work  the 
same  number  of  hours  per  day. 

Have  pupils  find  the  number  of  hours  per  day 
the  boys  work. 

Ex.  3.  If  3  girls  share  equally  1  yd.  of  ribbon, 
each  one  gets  a  piece  J  yd.  long,  or  12  in.  long 
(§  of  36  =  12).  If  they  share  2  yd.,  each  one  gets 
24  in.  because  2  X  12  =  24. 

Ex.  4.  Have  pupils  verify  that  the  perimeter  is 
40  ft.  for  each  rectangle  represented.  Then  have 
pupils  find  the  area  of  each  rectangular  region. 

Individualizing  Instruction 

•  Direct  more  capable  pupils  to  find  the  area  of  a 
square  region  with  a  perimeter  of: 

a.  32  ft.  b.  120  ft.  c.  96  yd. 

•  Allow  slower  learners  to  use  scratch  paper  when 
working  the  “Think  Quickly!”  exercise  orally. 
While  more  capable  pupils  work  the  enrichment  exer¬ 
cise  at  the  bottom  of  the  page,  slower  learners  could 
complete  the  “Think  Quickly!”  using  paper  and 
pencil. 
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Encourage  pupils  to  use  a  variety  of  ways  to  explain  their  thinki 

Think  Quickly! 

Compute  without  paper  and  pencil. 

a  b  c 

1.  394  -  204  190  5,600  -v-  80  70  50  x  30  bsoo  40  X  $0.70  $28-00 

2.  5  X  90  450  589  +  20  1  790  15^  _  9^  6  3.125  +  4.002  7-127 

3.  45.6  -  25.5  20.17.2  -  6.8  0.4  1.82  +  1.042-862,448  -h  4  612 

4.  2.15  +  1.30  3.452,700  --  9  300  8,100  -h  90  98  6  X  209  b254 

5.  7  X  $0.21  $1-47  8 *  +  2t%  11  2.67  -  2.47  °-28|  -  2J  6i 


Correct  or  Incorrect?  Why? 

Enrichment  [W] 

*  Ex.  1-4.  Write  Yes  or  No.  Explain  your  thinking. 

1.  At  a  party  you  can  serve  more  people  from  2  cakes  if  each 
person  is  served  ^  of  a  cake  than  if  each  person  is  served  yb-  of 
a  cake.  No 

2.  If  Jack  works  from  8:45  a.m.  to  4:30  p.m.  and  Fred  works 
from  9:15  a.m.  to  5  p.m.  and  each  takes  an  hour  for  lunch,  both 
boys  work  the  same  number  of  hours  per  day.  Yes 

3.  If  Jane,  Peg,  and  Sue  share  2  yards  of  ribbon  equally,  each 
girl  will  get  a  piece  of  ribbon  24  inches  long.  No 

4.  Bill’s  father  plans  to  build  a  rectangular  wading  pool  with 
a  perimeter  of  40  ft.  in  their  yard.  If  the  pool  is  to  have  the 
greatest  possible  area,  he  will  build  a  square  pool.  Yes 

Hint:  Think  of  each  region  shown  below  as  representing  a 
pool  with  a  perimeter  of  40  ft.  What  is  the  area  of  each  region?  See  re9'ons  below 
What  shape  is  the  region  with  the  greatest  area?  square 


10  ft. 
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Problem-Solving 


[W] 

1.  Jack’s  new  bicycle  has  a  cyclometer  on  it.  The  cyclometer 
reading  shows  that  Jack  has  ridden  his  bicycle  only  2.7  miles. 
Which  numeral  shows  the  tenths  of  a  mile?  7 

2.  Jack  rode  around  the  block,  a  distance  of  0.5  mile.  Tell 
how  the  numerals  on  the  cyclometer  changed  for  each  tenth  of  a 
mile  Jack  rode.v  What  was  the  reading  when  he  returned?  3-2 

2.8-2. 9-3. 0-3. 1-3. 2  _ 

3.  Then  Jack  rode  to  the  library.  When  he  returned  the 
reading  showed  6.1  mi.  How  far  was  it  to  the  library  and  back? 2-9  m 


4.  The  cyclometer  on  Bob’s  bicycle  registered  74.8  when  he 
started  to  the  zoo,  and  80.2  when  he  arrived.  How  far  was  it 
to  the  zoo?  5.4  mi. 


HOUSE 


SEAL 

POOL 


BEAR  LOG 


MONKEY  TREE 


CAMEL 

DESERT 


HOTEL 


5.  Study  the  map  provided  by  the  zoo.  If  Bob  walks  from  the 
Lion  Den  to  the  Bear  Log  by  the  shorter  path,  how  far  will  he 
walk?  What  exhibits  would  he  pass  through?  B^HoJse**' 

1.2  mi. 

6.  If  Bob  walked  the  full  length  of  every  path  in  the  zoo, 
how  far  would  he  walk?  Could  he  do  it  without  traveling  any 

path  twice?  Describe  the  route.  He  could  start  at  Seal  Pool  and  walk  each 

Yes  path  ending  at  Bear  Log,  or  vice  versa. 

4  Extra  Problems.  Set  126.  •  Extra  Activity.  Set  171. 


250 


Teaching  Page  250 


Pupil’s  Objectives 

(a)  To  extend  ability  to  solve  verbal  problems 
which  involve  the  addition  and  subtraction  of 
rational  numbers  named  by  decimals;  and  (b)  to 
learn  to  obtain  data  for  problems  from  a  pictorial 
map. 

Background 

The  work  on  this  page  emphasizes  the  idea  that 
on  a  cyclometer  and  on  an  odometer,  the  method 
for  representing  tenths  utilizes  neither  a  fraction 
nor  a  decimal  with  a  decimal  point. 

The  pictorial  map  of  the  zoo  provides  an  inter¬ 
esting  situation  for  the  solving  of  word  problems 
which  involve  the  addition  and  subtraction  of 
rational  numbers  named  by  decimals. 

Teacher’s  Preparation 

Anticipate  this  lesson  and  ask  some  pupil  to 
bring  to  class  a  cyclometer.  Or  you  may  be  able 
to  obtain  a  model  of  an  odometer  for  pupils  to 
operate. 


Using  the  Text  Page 

•  Ex.  1-2.  If  you  have  a  cyclometer  or  a  model 
of  an  odometer  available  for  use,  let  some  pupil 
set  it  to  show  a  reading  of  2.7  miles.  Then  have 
him  turn  it  to  represent  an  increase  of  0.5  mile. 

•  Ex.  3.  After  obtaining  a  reading  of  3.2  miles 
on  the  odometer  for  Ex.  2,  have  pupils  compute  to 
find  the  number  for  n  in  the  sentence  3.2  +  n  =  6.1 . 
Use  the  odometer  to  check  the  answer  2.9. 

•  Ex.  4.  Solve  the  problem  by  computing,  then 
have  the  answer  checked  by  using  the  odometer. 

•  Ex.  6.  A  hint  for  pupils  is  that  Bob  starts  at 
the  Seal  Pool  or  the  Bear  Log. 

Individualizing  Instruction 

•  Direct  all  pupils  to  find  answers  for  the  follow¬ 
ing: 

Find  how  much  farther  than  the  direct  route  is 
it  from  the  Elephant  Hotel  to 

a.  the  Bear  Log  by  way  of  the  Bird  House? 

b.  the  Camel  Desert  by  way  of  the  Bear  Log? 

c.  the  Monkey  Tree  by  way  of  the  Bird  House? 


NOTES 


Teacher’s  Page  250 


Teaching  Page  251 


Pupil’s  Objectives 

(a)  To  review  the  rounding  of  whole  numbers 
to  the  nearest  ten,  hundred,  or  thousand;  and 
(b)  to  learn  to  round  rational  numbers  expressed 
with  decimals  to  the  nearest  tenth  or  the  nearest 
hundredth. 

Background 

The  rounding  of  whole  numbers  to  the  nearest 
ten,  hundred,  or  thousand  was  first  introduced  in 
this  textbook  on  pages  24-25.  This  skill  has  been 
used  almost  continuously  as  pupils  have  estimated 
answers  in  performing  all  four  operations  with 
whole  numbers. 

This  page  presents  rounding  to  the  nearest  tenth, 
and  for  more  capable  pupils  work  in  rounding  to  the 
nearest  hundredth  is  included.  The  same  basic 
ideas  used  in  rounding  whole  numbers  are  appli¬ 
cable  to  rounding  rational  numbers  expressed  with 
decimals.  If  these  ideas  are  not  well  established, 
pupils  will  need  practice  of  the  type  described  in 
the  Pre-Book  Lesson  to  provide  background  for  the 
new  step. 


Pre-Book  Lesson 


Show  on  the  board  the 

A 

Ai 

numbers  given  in  column  A, 

389 

390 

but  omit  the  underlines  for 

2,754 

2,750 

the  digits  in  one’s  place. 

9,325 

9,330 

Ask  pupils  to  round  each 
number  to  the  nearest  ten 

15,276 

15,280 

and  show  it  in  column  Ai.  For  each  number,  have 
the  digit  which  must  be  examined  underlined. 

Elicit  that  we  round  to  a  greater  number  of  tens 
when  the  number  of  ones  is  5,  6,  7,  8,  or  9. 

Repeat  the  above  procedure  and  round  numbers 


shown  below  in  column  B  to  the  nearest  hundred, 
and  numbers  shown  in  column  C  to  the  nearest 
thousand.  In  each  case  have  the  digit  which  must 
be  examined  underlined  as  the  rounding  is  ex¬ 
plained. 


B 

Bx 

C 

Cx 

246 

200 

6,752 

7,000 

1,689 

1,700 

31,299 

31,000 

20,873 

20,900 

18,500 

19,000 

31,450 

31,500 

154,671 

155,000 

Using  the  Text  Page 

•  Ex.  1-4.  You  may  wish  to  reproduce  on  the 
board  the  number-line  picture  at  the  top  of  the 
text  page  and  have  pupils  refer  to  it  as  they  answer 
the  questions. 

Individualizing  Instruction 

•  For  all  pupils,  show  the  numbers  given  in 
columns  D  and  E  on  the  board  without  the  under¬ 
lining.  Use  the  procedure  described  in  the  Pre- 
Book  Lesson  to  have  the  numbers  shown  in  column 
D  rounded  to  the  nearest  tenth,  and  the  numbers 
shown  in  column  E  rounded  to  the  nearest  hun¬ 
dredth. 


D 

Dx 

E 

Ex 

0.68 

0.7 

2.037 

2.04 

15.39 

15.4 

0.589 

0.59 

49.52 

49.5 

6.784 

6.78 

198.27 

198.3 

20.395 

20.40 

762.45 

762.5 

907.155 

907.16 

Have  each  number  in  columns  D  and  E  rounded 
to  the  nearest  whole  number. 

•  For  more  capable  pupils,  assign  Extra  Activity,' 
Set  172. 
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The  same  basic  ideas  used  in  rounding  whole  numbers  are  applicable 
to  rounding  rational  numbers  expressed  with  decimals. 


A 

< — • - - - • - • - - - •_ 

0.60  0.65 


B 

-» - - - - — 

0.70 


C  D 

— • - -* - • - • - - - ^ 

0.75  0.80 


Rounding  with  Decimals 

[o] 

Use  the  number-line  picture  above  for  Ex.  1-6. 

0.62 

1.  What  number  corresponds  to  point  ^?aIs  the  point  for 
0.62  nearer  to  the  point  for  0.6  or  to  the  point  for  0.7?  ^We  say 
that  0.62  rounded  to  the  nearest  tenth  is  0.6. 

0.68 

2.  What  number  corresponds  to  point  B  ?  aIs  the  point  for 
0.68  nearer  to  the  point  for  0.6  or  to  the  point  for  0.7?  vWhat  is 
0.68  rounded  to  the  nearest  tenth?  0.7 

0.75  Same  distance  from  both. 

3.  Point  C  is  labeled  _?_.  Is  0.75  nearer  to  0.7  or  to  0.8?  A 
Is  it  halfway  between  0.7  and  0.8?  ^When  a  number  is  halfway 
between  the  two  numbers  to  which  it  could  be  rounded,  we  shall 
agree  to  round  to  the  greater  number.  Then  0.75  rounded  to 
the  nearest  tenth  is  _?_8-8 

0.78 

4.  What  is  the  number  for  point  D?  AThe  number  for  point  D 
rounded  to  the  nearest  tenth  is  _?_°;8 

5.  In  rounding  to  the  nearest  tenth,  do  we  round  to  a  greater 
or  lesser  number  of  tenths  when  the  number  of  hundredths  is 

a.  0,  1,  2,  3,  or  4?  lesser  b.  5,  6,  7,  8,  or  9?  greater 

6.  Is  4.782  nearer  to  4  or  to  5?  5 Rounded  to  the  nearest 
whole  number,  4.782  is  _?_5. 


[W] 

Draw  a  picture  of  a  number  line  scaled  in  hundredths  like 
the  one  shown  above.  Show  only  the  part  from  0.30  to  0.60. 

Ex.  7-18.  Round  each  to  the  nearest  tenth.  Check  your 
answers  for  Ex.  7-12  by  referring  to  your  number-line  picture. 

7.  2.37  2.4  g.  1.42  1.4  9.  0.55  0.6  10.  6.59  6.6  n.  2.34  2.3  12.  0.49  0.5 

13.  0.96  1.0  14.  3.85  3.9  15.  7.44  7.4  16.  3.607  3.6  17.  10.51  10.5  13.  141.04  141.0 
•  Extra  Activity.  Set  172. 
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Page  252  Ex.  1 

*  A  discussion  of  the  gram  as  a  unit  of  measurement  for  weight  is  suggested. 


tj)  (3)  Qi  a 

Weights 


Using  Mathematics  in  Science 

Comparing  quantities  by  measuring  [W] 

A  platform  balance  may  be  used  to  weigh  certain  objects.  The 
object  to  be  weighed  is  placed  in  one  pan  of  the  balance  and 
then  weights  of  known  size  are  placed  in  the  other  pan  until 
the  two  pans  balance;  that  is,  until  the  pointer  is  in  a  vertical 
position.  The  sum  of  the  known  weights  is  the  weight  of  the 
object. 

*  1.  An  object  was  placed  in  one  pan  causing  the  beam  to  tilt 
as  in  Fig.  1.  Then  weights  were  placed  in  the  other  pan  until 
the  pans  balanced  as  in  Fig.  2.  What  was  the  weight  in  grams  of 
the  object  if  a  5 -gram  weight,  a  1-gram  weight,  and  a  0.1 -gram 
weight  were  used?  6.i  gm. 

2.  Several  thin  slices  of  potato  were  weighed  using  a  plat¬ 
form  balance.  They  weighed  15.2  grams.  The  potato  slices 
were  then  put  in  a  warm  dry  place  so  that  the  water  in  the 
slices  would  evaporate.  The  weight  of  the  dried  slices  was  6.1 
grams.  How  many  grams  of  water  evaporated  from  the  potato 

Slices?  9.1  gm. 

3.  A  piece  of  sponge  was  found  to  weigh  8.2  grams.  The 
sponge  was  immersed  in  water  and  then  weighed  again.  The 
water-soaked  sponge  was  found  to  weigh  21.1  grams.  How 
many  grams  of  water  did  the  sponge  absorb?  12.9  gm. 
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Pupil’s  Objectives 

(a)  To  learn  about  the  gram  as  a  unit  of  weight; 
and  (b)  to  gain  an  understanding  of  science  experi¬ 
ments  which  require  the  use  of  rational  numbers 
expressed  with  decimals. 

Background 

The  experiment  described  on  page  217  empha¬ 
sized  the  use  of  mathematics  in  science.  The  skills 
involved  were  addition  and  subtraction  of  rational 
numbers  expressed  with  fractions. 

The  work  on  pages  252-253  provides  the  oppor¬ 
tunity  for  pupils  to  gain  increased  awareness  of  the 
utilization  of  mathematical  understandings  and 
skills  in  carrying  on  experiments  in  science.  The 
verbal  problems  involve  work  in  addition  and  sub¬ 
traction  of  rational  numbers  expressed  with  deci¬ 
mals. 

Teacher  Preparation 

•  Anticipate  the  work  on  pages  252-253  and 
obtain  if  possible  the  equipment  described  in  Ex. 
1-6. 

•  Provide  for  use  in  the  Pre-Book  Lesson  pieces 
of  clay  having  the  following  known  weights:  1  lb.; 

i  lb.;  I  lb.;  £  lb.;  ^  ]b- 

Pre-Book  Lesson 

If  you  are  able  to  provide  a  platform  balance 
and  pieces  of  clay  having  known  weights,  use  them 
to  determine  the  approximate  weight  of  some  text 
books  of  different  thickness;  a  pad  of  notebook 
paper;  a  pencil  box,  and  so  on.  Use  the  technique 
described  in  the  introductory  paragraph  of  text 
page  252. 

Using  the  Text  Pages 

•  Have  all  of  the  problems  read  aloud  and 
discussed  orally  before  assigning  them  for  inde¬ 
pendent  work.  As  pupils  read  the  introductory 
paragraph,  discuss  and  illustrate  the  idea  of  balance 
and  vertical. 


•  Ex.  1 .  Have  pupils  study  Fig.  1  carefully  and 
indicate  the  beam  which  is  tilted  so  that  the  pointer 
is  not  in  a  vertical  position.  If  a  platform  balance, 
a  5-gram  weight,  and  a  1-gram  weight  are  avail¬ 
able  in  your  classroom,  use  them  to  find  the 
approximate  weight  of  something  appropriate. 

To  give  pupils  some  idea  of  the  gram  as  a  unit 
of  weight,  display  some  object  which  you  know 
weighs  about  3£  oz.  Tell  pupils  that  it  would  take 
100  grams  to  weigh  3§  oz. 

•  Ex.  2.  Make  certain  that  pupils  understand 
the  meaning  of  evaporate.  Put  some  water  in  a 
shallow  pan  and  place  it  in  the  sunlight.  Determine 
the  length  of  time  required  for  the  water  to 
evaporate. 

•  Ex.  3.  Teach  the  meaning  of  the  words  im¬ 
merse  and  absorb  if  necessary.  Use  a  blotter,  a 
piece  of  cloth,  or  a  sponge  to  illustrate  the  meaning 
of  absorb. 

•  Ex.  4—5.  You  will  need  to  explain  such  terms 
as  iron  filings,  react,  and  chemical  reaction. 

•  Ex.  7-8.  Unless  pupils  have  used  in  their 
science  class  the  equipment  pictured  on  this  page, 
you  will  need  to  have  them  recall  that  boiling 
water  causes  it  to  vaporize,  and  that  cooling  the 
steam  or  the  vapor  causes  it  to  condense  and 
appear  in  the  form  of  a  liquid  again. 

Individualizing  Instruction 

•  For  slower  learners,  re-read  and  work  the  prob¬ 
lems  one  at  a  time. 

•  Direct  all  pupils  to  examine  science  books  in 
their  classroom  or  in  the  library  to  try  to  locate 
other  experiments  which  require  the  use  of  mathe¬ 
matical  skills. 

•  For  more  capable  pupils  provide  the  following 
information  about  the  gram  as  a  unit  of  weight  in 
the  table  of  metric  measurement. 

1  gram  is  about  0.035  oz. 

10  grams  =  1  decagram  (dkg.) 

100  grams  =  1  hectogram  (hg.) 

1,000  grams  =  1  kilogram  (kg.) 


Teacher’s  Page  252 
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Recall  for  pupils  that  boiling  water  causes  it  to  vaporize  and  that  cooling  the  steam 
or  the  vapor  causes  it  to  condense,  thus  it  becomes  a  liquid  again. 

4.  During  a  chemistry  unit,  a  quantity  of  iron  filings  which 
weighed  18.2  grams  was  mixed  with  10.9  grams  of  sulfur.  Since 
the  chemicals  do  not  react  when  mixed  together,  what  should 
be  the  weight  of  the  mixture?  29.1  gm. 


5.  A  book  of  safety  matches  was  found  to  weigh  4.1  grams. 
To  observe  a  change  in  weight  after  a  chemical  reaction,  the 
matches  were  lit,  allowed  to  burn  for  only  a  few  seconds,  and 
then  weighed  again.  The  book  of  matches  after  the  burning 
weighed  3.8  grams.  What  was  the  difference  in  weight?  0.3  gm. 

6.  To  practice  using  a  platform  balance,  4  cork  stoppers  were 
weighed  by  students  of  a  class.  They  said  the  corks  weighed 
2.4  grams,  5.6  grams,  10.9  grams,  and  22.5  grams.  The  teacher 
weighed  all  the  corks  together  and  said  they  weighed  39.9  grams. 
If  the  teacher  was  correct,  the  total  weight  found  by  the  students 
was  wrong  by  how  many  grams?  1,5 


*  7.  The  equipment  shown  at  the 
right  is  used  for  vaporizing  and 
condensing  liquids.  As  a  test,  254.6 
grams  of  water  were  boiled  until 
most  of  the  water  vaporized.  The 
flask  on  the  right  caught  164.8  grams 
of  water  that  condensed.  The  water 
that  did  not  vaporize  was  left  in  the 
flask  on  the  left  and  weighed  87.3 
grams.  How  many  grams  of  water 
were  lost  in  the  experiment?  2.5  gm. 


^-Outlet  for 
cooling  water 


Steam 


Impure  water 


Inlet  for 
cooling  water 


8.  Vaporizing  and  condensing  can  be  used  to  separate  impu¬ 
rities  which  are  dissolved  in  water.  A  flask  of  salt  water  weighing 
163.5  grams  was  heated  until  all  the  liquid  vaporized.  The  water 
which  was  condensed  and  then  collected  weighed  124.8  grams. 
Disregarding  the  weight  of  the  water  that  was  lost  in  the  experi¬ 
ment,  what  should  be  the  weight  of  the  salt  and  impurities  left 
in  the  first  flask?  38.7  gm. 
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Emphasize  the  necessity  of  aligning  the  numerals  and  decimal  points  correctly. 

Three  Addends 


1. 


20 


[O] 


Ex.  1-5.  Explain  the  addition  and  give  the  missing  numerals. 


1  1 
?  2  ? 

1  2 
?  ? 

1  2 
?  ?  1 

0 

1.382 

9  13 

Z.  Ojqo 

3.  3.152 

4.  0.398 

5.  12.6?8 

2.578 

9  9 

Z100 

9.379 

5.067 

1.06?  4 

6.845 

5  7 

1  00 

8.259 

14.983 

0.089 

1  7^?5 

A*  100 

?t).7?9?° 

2  >0.4^8 

l?f761 

Ex.  6-10. 
example. 


Find  and  correct  the  mistakes  in  each  addition 


f.  7  92 

°*  'TOO 

7.  3.067 

8.  5.87 

o.  15 
•^TOT) 

0.542 

0.59 

9 

5.679 

6.83 

1  Q  7 

92/88 

13./9 

9*  32^00  0 
6tt22 


10. 


14—Z. 


,000 

70 

00 


6.040 
8.329 
8.627 
2^.096 

2  9 
[W] 

Ex.  11-16.  Express  with  a  decimal. 

11-  5^5.426  12.  9^  9-6  13.  4-^4.009  14.  3.045  15.  18^18.75  16.  1 

Ex.  17-22.  Express  with  a  fraction  or  a  mixed  form  showing 
denominator  10  or  100  or  1,000. 


2  — 
10 


85 


17.  0.892  i.ooo  18.  1.09 1  ioo  19.  0.005 1,000  20.  1.20  ^  ioo  21.  0.203  1,000  22.  1.002  ^ 


20 


203 


1.000 


*  Ex.  23-28.  Round  each  addend  to  the  nearest  whole  number 
and  estimate  the  number  for  n.  Record  your  estimate  and  then 
find  the  number  for  n. 

23.  n  =  3.96  +  15.86  +  1.12  20.94  26.  n  =  8.956  +  7.867  16.823 

24.  n  =  49.8  +  39.2  +  51.9  140.9  27.  n  =  14.346  +  13.763  28.109 

25.  n  =  24.65  +  7.19  +  10.36  4^. 20" 2  28.  n  =  20.134  +  8.769  2^. 90? 


Ex.  29-34.  Write  T  or  F. 


29.  0.986  <  1.000  t  30.  3.070  >  3.1  f  31.  0.800  =  ^  t 

32.  2.495  =  2b  f  33.  6.060  >  6.59  f  34.  0.765  >  0.709  t 

2.192  4.384  8.768  17.536 

35.  Complete:  0.274,  0.548,  1.096,  _?_,  _?_,  _?_,  _?_ 

♦  Extra  Examples.  Set  103.  #  Extra  Activity.  Set  173. 
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Pupil’s  Objectives 

To  extend  ability  (a)  to  express  thousandths 
with  fraction  or  decimal  notation;  (b)  to  find  sums 
for  examples  having  three  addends;  (c)  to  estimate 
sums  by  using  rounded  numbers;  and  (d)  to  find 
which  of  two  rational  numbers  is  greater. 

Background 

There  are  no  completely  new  ideas  or  skills 
presented  on  this  page.  Examples  with  three  ad¬ 
dends  involve  renaming  thousandths,  hundredths 
and  tenths.  Pupils  need  to  understand  why  we 
must  align  the  decimal  points  in  adding  rational 
numbers  expressed  with  decimals. 

Using  the  Text  Page 

•  Ask  two  pupils  to  go  to  the  board  and  show  in 
a  column  the  numbers  you  name.  Ask  one  pupil 
to  use  decimals,  and  the  other  pupil  to  use  fractions. 
Dictate  Ex.  1  from  the  text  page  and  have  both 
pupils  find  the  sum. 

Select  two  other  pupils  to  go  to  the  board  and 
ask  a  pupil  to  dictate  Ex.  4  from  the  text  page. 
Have  it  worked  with  decimals  and  with  fractions. 

•  Ex.  2-4.  Direct  pupils  to  find  and  record  on 
their  papers  the  correct  sums  without  copying  the 
examples.  Discuss  any  example  about  which  there 
was  disagreement. 


•  Ex.  6-10.  Direct  pupils  to  “think  aloud”  as 
they  work  the  examples  to  find  the  errors.  Record 
correct  sums  on  the  board. 

•  Ex.  11-22.  Check  the  answers  for  these  exam¬ 
ples  before  assigning  the  next  set  for  independent 
work. 

•  Ex.  23-28.  Discuss  orally  the  rounding  and 
have  the  mathematical  sentences  with  the  rounded 
numbers  shown  on  the  board.  For  Ex.  23,  the 
sentence  is:  n  =  4  -j-  16  +  1. 

•  Ex.  23-28  (written).  Direct  pupils  to  write 
the  numerals  carefully  in  columns,  aligning  the 
decimal  points. 

•  Ex.  29-35.  After  pupils  have  written  TorFfor 
each  example,  discuss  them  and  have  pupils  justify 
their  responses.  On  the  board,  have  false  sentences 
rewritten  to  make  them  true  sentences. 

Individualizing  Instruction 

•  Direct  more  capable  pupils  to:  (a)  write  the 
decimals  for  Ex.  11-16  in  a  column  and  then  find 
the  sum;  (b)  write  fractions  for  Ex.  17-22  with 
a  common  denominator;  and  (c)  work  Extra 
Activity,  Set  173. 

•  For  all  pupils ,  assign  Extra  Examples,  Set  103, 
as  needed. 

•  For  slower  learners,  provide  individual  assistance 
with  Ex.  29-34. 


NOTES 
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Pupil’s  Objectives 

(a)  To  increase  ability  to  use  fractions  and 
3-place  decimals  interchangeably  to  name  rational 
numbers;  (b)  to  learn  to  subtract  thousandths 
which  requires  renaming  of  the  sum;  and  (c)  to 
gain  practice  in  division  of  whole  numbers. 


Background 

In  the  subtraction  with  3-place  decimals  on 
page  255,  emphasis  is  placed  on  the  idea  that  the 
renaming  of  the  sum  is  similar  to  the  renaming  in 
the  subtraction  with  3-  and  4-place  numerals  for 
whole  numbers.  While  the  place  values  are  differ¬ 
ent  for  decimals  and  for  whole-number  numerals, 
it  remains  true  that  each  place  in  a  numeral  has  a 
place  value  10  times  the  place  value  of  the  place 
to  its  right.  In  explaining  the  renaming,  the  fol¬ 
lowing  relationships  are  utilized: 

1  thousand  is  renamed  10  hundreds 

1  hundred  is  renamed  10  tens 

1  ten  is  renamed  10  ones 

1  one  is  renamed  10  tenths 

1  tenth  is  renamed  10  hundredths 

1  hundredth  is  renamed  10  thousandths 

As  pupils  say  the  words  tenMr,  hundred^,  and 
thousand^,  insist  that  they  enunciate  the  ths 
clearly. 


Pre-Book  Lesson 

Show  on  the  board  the  nu¬ 
meral  in  box  A.  Ask  the  num¬ 
ber  represented  by  each  digit 
in  its  place.  Elicit  the  response: 
0.253  =  2  tenJ/rr  +  5  hun- 
dred ths  +  3  thousandf/m 

Change  the  numeral  to  make 
it  appear  as  in  box  B.  Elicit 
that  1  tenth  =  10  hundredths 
so  0.253  =  1  tenth  +  15  hun¬ 
dredths  +  3  thousandths. 


Next  change  the  numeral  to  make  it  appear 
as  in  box  C.  Elicit  the  explanation:  1  hundredth 
=  10  thousandths  so  0.253  =  1  tenth  +  14 
hundredths  +  13  thousandths. 


Have  the  subtraction  in  box 

D  Subtract 

D  performed  on  the  board  and 

0.253 

relate  the  renaming  in  boxes  B 

0.168 

and  C  to  the  subtraction. 

0.085 

Using  the  Text  Page 


•  Ex.  1.  Have  the  examples  shown  in  boxes  A, 
B,  and  C  worked  on  the  board.  Have  the  renaming 
for  each  one  explained  as  indicated  in  the  Pre- 
Book  Lesson. 

•  Ex.  2.  Have  each  of  the  examples  below 
worked  on  the  board.  Explain  to  pupils  the  re¬ 
naming  shown,  but  do  not  expect  them  to  provide 
it  independently. 

700.1  =i+&.<5>  700  +  0.1  =  699  +  11 

287.3  tenths 


70.01 

28.73 

7.001 

2.873 


6  9 

6  9  9^"^ 

j-r-fr&jr 


70  +  0.01  =  699  tenths 
+  11  hundredths 

7  +  0.001  =  699  hun¬ 
dredths  +11  thousandths 


•  Ex.  3.  Help  pupils  to  see  that  the  subtraction 
steps  for  the  decimals  are  similar  to  the  steps  used 
in  working  with  numerals  for  whole  numbers. 
Emphasize  the  importance  of  the  alignment  of  the 
decimal  points  in  subtraction  as  in  addition. 

Individualizing  Instruction 

•  More  capable  pupils  may  be  excused  from  the 
Pre-Book  Lesson  and  from  the  oral  work.  Assign 
Ex.  4-21  for  independent  work;  also,  Extra  Activ¬ 
ity,  Set  174. 

•  Direct  all  pupils  to  make  and  record  an  estimate 
for  Ex.  16-21  before  finding  the  number  for  n. 
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Emphasize  that  while  the  place  values  are  different  for  decimals  and  for  whole  numbers, 
each  place  in  a  numeral  has  a  value  10  times  the  value  of  the  place  to  its  right. 


^  Subtract 

^  Subtract 

r 

Subtract 

^  Subtract 

9  9 

6  ?  ?@ 

685 

6.85 

0.685 

-7rfrO-E 

249 

2.49 

0.249 

2.873 

436 

4.36 

0.436 

4.  ?  12  ?  8 

Subtracting  Thousandths 


Renaming  [O] 

*  1.  Boxes  A-C.  Explain  how  the  subtractions  are  alike  and 

I  he  numerals  are  alike  in  each  problem,  but  the 

how  they  are  different,  a  Read  each  answer.  Pi  ace  values  of  the  numerals  are  different. 


2.  Box  D.  Explain  the  renaming  for  subtraction  and  give 
the  missing  numerals.  Se\l0Q\D'?eAT°7  7<??  huundred!1hu  plus  1  thousandth 

°  as  byy  hundredths  plus  11  thousandths. 


3.  On  the  board,  copy  Ex.  a-e  without  the  decimal  points 
and  subtract.  Read  the  answers.  Now  insert  the  decimal  points 
in  the  numerals  for  the  sum  and  the  addends  and  read  the 
answers. 


a.  5.027 

b.  9.020 

c.  37.41 

0.938 

4.596 

19.56 

4.089 

4.424 

17.85 

Ex.  4-15. 

Copy  and 

subtract. 

4.  8.56 

5.  0.954 

6.  542.6 

1.98 

0.176 

98.6 

6.58 

10.  6.300 

0.778 

11.  3,402 

444.0 

12.  9.506 

0.954 

2,967 

3.876 

5.346 

Ex.  16-21. 

435  5.630 

Find  the  number  for  n. 

16.  n  =  6.59  +  2.67  +  0.86  10.12 


17  n  =  4_3_  4-  9 -21  4-  9_6_  16-2. 
±4.  n  “ijo  ^10  ~r  ^10  5 

18.  n  +  1.35  =  6.24  4.89 


d.  0.932 

e.  7.014 

0.857 

2.489 

0.075 

4.525 

[w] 

7.  3.010 

8  9  15 

°*  y100 

9.  3.648 

1.577 

2  7 

^100  2 

2.716 

1.433 

7  25 

0.932 

13.  156.8 

14  14  3 

±4).  ia:100 

15.  $241.70 

8.9 

6  59 

U1  00 

69.92 

147.9 

7  11 

$  171.78 

7  25 

19.  n  =  9.007 

-  0.678  8.329 

20.  n  =  6tl  -  2t%  31 

21.  n  -  5.86  =  2.64  8.50 


Ex.  22-26.  Divide  and  check. 

28,  R6  117,  R36  73,  R45  $  0.70,  RO  93  R15 

22.  78)2490  23.  84)9^64  24.  69)5^82  25.  45)W30  26.  19)17782' 


#  Extra  Activity.  Set  174. 
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Using  Decimals  in  Problems 

[W] 

Ex.  1-5.  Let  n  represent  the  number  that  is  not  known. 
Write  a  mathematical  sentence  and  find  the  number  for  n. 

1.  Before  Mike  and  his  family  started  on  a  skiing  trip,  his 
father  bought  gasoline  for  the  car.  The  20-gallon  tank  took 
only  9.6  gal.  to  fill  it.  How  many  gallons  of  gasoline  were  in  the 
tank  before  it  was  filled?  n  =  20-9.6;  10.4 

2.  On  the  way  to  the  Ski  Lodge  they  stopped  twice  for  gaso¬ 
line.  At  the  first  stop,  the  tank  took  14.7  gal.  and  at  the  next, 
17.6  gal.  How  many  gallons  of  gasoline  did  they  buy  in  all  at 
the  two  stops?  n=  14.7 +17.6;  32.3 

3.  When  the  family  reached  the  Lodge,  the  gas  gauge  showed 
that  the  tank  was  half  full.  Mike  computed  that  they  had  used 
about  _?_  'gallons  of  gasoline  for  the  trip,  n  =  (20  +  32.3)-  10 

4.  Mike’s  record  showed  that  they  used  49  gallons  of  gasoline 
on  the  trip  returning  home.  At  34$  per  gallon,  what  was  the 
cost  of  the  gasoline  for  the  return  trip?  n  =  49  x  o.34;  $16.66 

5.  If  the  odometer  reading  on  their  car  was  4,678.8  when  they 
left  home  and  6,055.3  when  they  returned,  how  many  miles  had 
they  traveled?  n  =  6,055.3-  4,678.8;  1,376.5 
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Pupil’s  Objectives 

To  increase  ability  to  (a)  write  and  solve  mathe¬ 
matical  sentences  for  verbal  problems;  and  (b)  add 
and  subtract  rational  numbers  expressed  with 
decimals. 

Background 

The  verbal  problems  on  page  256  are  1-step 
problems  except  problem  3.  Solution  of  this  prob¬ 
lem  requires  the  use  of  information  contained  in 
problem  1  and  the  use  of  the  answer  to  problem  2. 
Pupils  will  need  to  read  the  problem  carefully  to 
be  able  to  translate  the  social  situation  into  a 
correct  mathematical  sentence. 

Using  the  Text  Page 

•  Engage  pupils  in  a  discussion  of  skiing  as  a 
popular  winter  sport  in  certain  parts  of  the  country. 
If  your  pupils  have  had  any  experiences  in  skiing 
or  in  visiting  a  ski  lodge,  let  them  tell  about  their 
experiences.  All  pupils  will  have  seen  pictures  on 
television  of  skiing  events. 

•  Assign  Ex.  1-5  for  independent  work  for  all 
pupils  except  those  who  are  poor  readers.  After 


the  problems  have  been  completed,  have  the  mathe¬ 
matical  sentence  for  each  one  shown  on  the  board 
and  explained.  Have  pupils  give  an  English  sen¬ 
tence  to  answer  the  question  in  each  problem. 

Individualizing  Instruction 

•  For  slower  learners ,  have  each  problem  read 
aloud  and  its  mathematical  sentence  shown  on  the 
board.  Have  an  estimate  made  for  the  number 
for  n.  Record  the  estimate  on  the  board.  Assign 
the  solution  of  the  sentences  as  independent  work. 

•  Direct  more  capable  pupils  to  obtain  from  the 
odometer  in  the  family  car  information  to  use  in 
completing  a  table  such  as  the  following: 

Odometer  reading  Reading 

at  start  of  a  at  end  No.  of  miles 

Trip  trip  of  trip  traveled 

A  _  _  _ 

B  _  _ 

C  _  _  _ 
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Pupil’s  Objectives 

(a)  To  learn  that  the  properties  of  addition  of 
whole  numbers  hold  for  the  addition  of  rational 
numbers  expressed  with  decimals;  (b)  to  gain  prac¬ 
tice  in  computing  mentally  with  decimals;  and 
(c)  to  increase  ability  to  obtain  estimates  in  addi¬ 
tion  and  subtraction  with  decimals. 


Background 

On  page  219  pupils  learned  that  the  properties 
of  addition  of  whole  numbers  were  true  also  for 
addition  of  rational  numbers  named  with  fractions. 
The  Pre-Book  Lesson  and  the  oral  examples  on 
page  257  extend  this  understanding  to  include 
rational  numbers  named  with  decimals. 


Pre-Book  Lesson 


•  Without  Paper  and  Pencil. 

A  B 

Mathematical  Illustrations 

Ideas  with  Decimals 


Commutative  1.  16.8  +  37.9  =  37.9  +  16.8 
Associative  2.  (4.7  +  9.8)  +  5.2  =  4.7  + 

(9.8  +  5.2) 

Inverses  3.  (32.56  +  9.75)  -  9.75  =  32.56 
4.  (9.287  -  1.398)  +  1.398  = 
9.287 


Show  on  the  board  only  the  heading  for  column 
A  above  and  all  the  material  shown  in  column  B. 
Ask  pupils  to  do  the  work  for  Ex.  1  and  find  if  it 
is  a  true  sentence.  Then  ask  what  property  of 
addition  is  illustrated.  Record  the  word  commuta¬ 
tive  in  column  A.  Have  pupils  give  other  illustra¬ 
tions. 

Repeat  the  same  procedure  for  Ex.  2  and  record 
the  word  associative  in  column  A.  For  Ex.  3,  ask 
pupils  to  add  32.56  and  9.75  and  then  subtract  9.75 
from  the  sum  obtained.  In  column  A,  record  the 
term  Inverse  to  mean  that  subtracting  a  rational 
number  undoes’  addition  of  the  same  number. 
Continue  w'ith  Ex.  4  in  the  same  way. 


•  Practice  in  Estimating. 


C 

D 

E 

Original 

Resulting 

Number 

Number 

Difference 

1. 

5.678 

5.078 

0.6  or  0.60  or  0.600 

2. 

7.394 

7.39  or  7.390 

0.004 

3. 

6.285 

6.205 

0.08  or  0.080 

4. 

39.107 

30.107 

9 

5. 

184.2 

104.2 

80 

Show  on  the  board  the  numerals  in  column  C. 
For  Ex.  1,  ask  pupils  to  think  of  replacing  the 
underlined  digit  6  in  5.678  with  the  digit  0,  to  read 
the  resulting  number,  and  to  show  it  in  column  D. 
Next  show  in  column  E  how  much  less  the  number 
shown  in  column  D  is  than  5.678. 

Continue  in  the  same  way  for  each  of  the  under¬ 
lined  digits  in  a  numeral  in  column  C.  Elicit  the 
answers  shown  in  columns  D  and  E. 

Using  the  Text  Page 

•  Without  Paper  and  Pencil.  Oral  discussion  of 
Ex.  1-18  will  enable  you  to  determine  the  extent 
to  which  pupils  understand  place  value  in  decimals. 
Answers  are  to  be  obtained  by  applying  the  prop¬ 
erties  of  addition  and  by  thinking  about  the  number 
relationships. 

•  Practice  in  Estimating.  Ex.  1-6.  Have  each 
problem  read  aloud  substituting  a  rounded  number 
for  the  number  given.  If  necessary,  discuss  the 
technique  for  rounding  to  the  nearest  whole 
number. 

Ask  pupils  to  write  and  solve  a  mathematical 
sentence  with  rounded  numbers  for  each  problem. 
Check  these  sentences  and  the  estimates  before 
asking  pupils  to  find  the  answers  for  Ex.  1-6. 

Individualizing  Instruction 

Provide  individual  assistance  for  slower  learners 
in  writing  mathematical  sentences  for  Ex.  1-6. 


Teacher’s  Page  257 


These  answers  are  to  be  obtained  by  applying  the  properties  of  addition 
and  by  thinking  about  the  number  relationships. 

Without  Paper  and  Pencil 


Ex.  1-10.  Tell  the  number  for  n. 

1.  5.82  -f  6.18  =  6.18  +  n  5.82 

2.  6.7  +  3.9  -3.9  =  w  6.7 

3.  5.27  -  3.46  +  3.45  =  n  5.26 

4.  3.19  +  7.15  +  n  =  7.15  +  3.19  o 

5.  n  T  2.8  —  3.8  =  0  l 


[o] 

6.  7.34  -  7.04  =  n  °-3 

7.  4.59  -  3.59  =  n  i 

8.  6.87  -  6.07  =  n  o.s 

9.  9.68  -  9.65  =  n  o.oa 

10.  n  +  n  =  4.8  2.4 


Explain  why  each  of  Ex.  11—18  is  a  true  sentence.  Answers  will  vary 


11.  26.7  +  4.8  =  (26  +  4)  +  (0.7  +  0.8) 

12.  25.4  +  9.9  =  (25  +  10)  +  0.3 

13.  49.9  +  2.9  =  (50  +  3)  -  0.2 

14.  4.15  +  2.16  =  (0.15  +  0.16)  +  (4  +  2) 


15.  6.0  -  4.3  <  2 

16.  0.8  +  0.2  ^  0.10 

17.  0.7  +  0.9  <  2.0 

18.  4.00  -  3.99  =  0.01 


Practice  in  Estimating 


Rounding  rational  numbers  [W] 

Ex.  1-6.  Round  the  numbers  to  the  nearest  whole  numbers. 

Make  and  record  an  estimate. 

1.  The  sum  of  two  numbers  is  20.456.  If  one  of  the  addends 
is  4.638,  what  is  the  other  addend?  Est.  20-  5  =  is;  15.8I8 

2.  One  number  is  6.375  greater  than  another.  If  the  greater 

of  the  two  numbers  is  15.125,  what  is  the  other  number?  Est-  15  -  6  =  9;  8.75 

3.  What  number  subtracted  from  30.102  gives  the  result 
15.724?  Est.  30-16=14;  14.378 

Est.  25-  17=  8;  7.834 

4.  What  number  added  to  16.998  results  in  the  sum  24.832?  A 

Est.  15  -  10  =  5;  5.525 

5.  What  number  increased  by  9.725  gives  the  sum  15.250?  a 

6.  What  number  added  to  the  sum  of  6.672  and  8.481  gives 
the  sum  29.150?  Est.  29  -  (7  +  8)  =  i4;  13.997 


Find  the  answers  for  Ex.  l-6.cvUse  your  estimates  to  check 

5ee  examples  above. 

whether  your  answers  are  reasonable. 
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*  Point  out  to  pupils  that  this  page  illustrates  many  applications 
of  the  use  of  decimals  in  social  situations. 


*  Problems 

[W] 

Ex.  1-7.  Let  n  represent  the  number 
that  is  not  known.  Write  a  mathematical 
sentence  and  find  the  number  for  n  to 
solve  the  problem. 

1.  A  surveyor’s  report  of  the  lot  on 
which  Tom’s  school  is  located  is  shown  at 
the  left.  The  lot  is  fenced  on  the  two 
shorter  sides.  How  many  feet  of  fencing 
were  needed?  n=3i2. 54+312.54,-  625. 08 

2.  The  length  of  the  lot  is  how  many 
feet  longer  than  the  width  of  the  lot?  v 

,  n  =  488.46  — 312.54;  175.92 

3.  An  expressway  through  Jim’s  city  was  completed  in  sections. 
The  first  section  was  13.81  miles  long,  the  next  12.09  miles,  and 
the  last  11.56  miles  long.  What  was  the  total  length  of  the 
expressway?  n=  13.81  +  12.09+  1 1 .56;  37.46  mi. 

4.  The  last  section  to  be  completed  was  how  many  miles 

r  n  =  13.81  -  11.56;  2.25 

shorter  than  the  first  section  to  be  completed  ?aHow  much  longer 
was  the  second  section  than  the  third  section?  n  =  12.09-11.56;  0.53  mi 

5.  During  a  four-month  period,  a  city  in  California  had  the 
following  amounts  of  rainfall:  Dec.  3.5  in.;  Jan.  4.2  in.;  Feb. 
4.7  in.;  and  March  3.6  in.  What  was  the  total  amount  of  rainfall 
during  these  months?  .  What  was  the  mean  average  per  month? 

n=3.5  +  4. 2+4. 7+3.6;  16  in.  .  n=  (3.5  +  4. 2+  4.7+  3.6) 4;  4  in. 

6.  On  a  trip,  Ann’s  family  stopped  four  times 
to  have  the  gasoline  tank  of  their  car  filled.  The 
table  at  the  left  shows  the  number  of  gallons  they 
bought  at  each  stop.  What  was  the  total  number 
of  gallons  they  bought  at  these  four  stops  ?  v 

n=  16.5+ 12.8+ 14.9+ 17.2;  61.4 

7.  If  Ann’s  family  used  a  total  of  72  gallons  of 
gasoline  for  a  trip  of  1,000  miles,  did  their  car 
travel  closer  to  13  or  14  miles  per  gallon?  v 

n  =  1,000  +  72;  13|  gal. -closer  to  14 


1st  stop 

16.5  gal. 

2d  stop 

12.8  gal. 

3d  stop 

14.9  gal. 

4th  stop 

17.2  gal. 

312.54  ft. 


70.0  ft 

< - > 


136.0  ft. 

^106.54  ft 

J 

179.0  ft 

CO 

->  3- 

o 

CO 

00 

£ 

o 
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Pupil’s  Objectives 

(a)  To  increase  ability  to  write  and  solve  mathe¬ 
matical  sentences  for  verbal  problems;  and  (b)  to 
gain  practice  in  addition  and  subtraction  with 
decimals. 

Background 

It  is  not  sufficient  to  help  pupils  develop  only  a 
high  level  of  competence  in  adding  and  subtracting 
with  decimals.  We  need  to  make  certain  also  that 
pupils  understand  the  many  applications  of  deci¬ 
mals  in  social  situations  and  develop  ability  to  deal 
with  decimals  successfully  in  these  situations. 

In  the  set  of  verbal  problems  on  the  text  page, 
decimals  are  utilized  for  indicating  measurements 
in  the  following  units:  inches,  feet,  miles,  and 
gallons. 

In  Ex.  1  and  2  it  is  necessary  to  obtain  the  data 
for  the  mathematical  sentences  from  a  diagram 
which  contains  more  information  than  is  needed 
for  the  problems. 

The  data  for  Ex.  4  are  contained  in  the  previous 
problem.  There  are  two  independent  mathematical 
sentences  to  be  solved. 

Ex.  5  is  a  2-step  problem  involving  the  mean 
average,  so  the  mathematical  sentence  requires  the 
use  of  parentheses. 

Ex.  7  requires  division  of  whole  numbers  with 
a  remainder  greater  than  0.  In  the  social  situation 
upon  which  the  problem  is  based,  it  is  sensible  to 
divide  the  remainder. 

Pre-Book  Lesson 

Anticipate  problems  1  and  2  on  the  text  page. 
Direct  some  of  your  more  capable  pupils  to  use  a 
25-ft.  steel  tape  to  find  the  measurements  of  their 
school  and  of  the  lot  on  which  their  school  building 
stands.  Assist  them  to  complete  a  plot  plan  similar 
to  the  one  shown  in  the  text.  Ask  pupils  to  measure 
correct  to  the  nearest  foot. 


Using  the  Text  Page 

•  Ex.  1 .  Direct  pupils  to  study  the  survey  report 
shown,  then  read  and  explain  all  the  measurements. 
Discuss  the  fact  that  a  survey  report  for  a  school 
location  would  include  measurements  correct  to 
the  nearest  hundredth  of  a  foot.  Let  pupils  tell 
about  the  type  of  measuring  instruments  used  by  a 
surveyor. 

•  Assign  Ex.  1-7  as  independent  work  for  good 
readers.  Remind  pupils  to  first  write  a  mathe¬ 
matical  sentence  for  each  problem. 

•  After  pupils  have  completed  the  problems, 
have  the  sentences  shown  on  the  board  and  solved. 
Ask  for  an  English  sentence  to  answer  the  question 
in  each  problem. 

Individualizing  Instruction 

•  For  slower  learners,  provide  assistance  in  reading 
and  working  the  problems  one  at  a  time.  If  the 
use  of  decimals  seems  to  complicate  the  writing  of 
mathematical  sentences,  have  pupils  first  write  sen¬ 
tences  using  numbers  rounded  to  the  nearest  whole 
number. 

•  Ask  more  capable  pupils  to  think  of  the  north, 
south,  east,  and  west  boundaries  of  the  lot  on  which 
the  school  stands.  Direct  them  to  formulate  and 
work  some  original  problems  using  information  on 
the  survey  report.  The  following  are  suggestive: 

a.  The  school  building  is  how  much  closer  to 
the  west  boundary  of  the  lot  than  to  the  east 
boundary? 

b.  What  is  the  area  in  square  feet  of  the  space 
occupied  by  the  school  building? 

c.  How  many  square  feet  are  left  for  play  space, 
walks,  and  gardens? 

•  Direct  all  pupils  to  try  to  obtain  information 
about  the  total  number  of  inches  of  rainfall  during 
certain  months  in  their  locality.  Record  this  infor¬ 
mation  on  the  board  and  use  it  in  formulating 
original  problems. 


Teacher’s  Page  258 


Teaching  Page  259 


Pupil’s  Objectives 

(a)  To  learn  a  technique  for  naming  with  deci¬ 
mals,  rational  numbers  expressed  with  fractions 
showing  denominators  other  than  10,  or  multiples 
of  10;  and  (b)  to  extend  ability  to  order  rational 
number  expressed  with  fractions  or  with  decimals. 

Background 

The  Pre-Book  Lesson  and  the  oral  work  on  page 
259  provide  the  opportunity  to  review  the  idea 
that  1 ,  the  identity  element  for  multiplication,  has 
an  unlimited  number  of  names.  Of  all  the  possible 
names  for  1,  on  this  page  we  choose  the  name 
which  will  give  a  fraction  which  shows  a  denom¬ 
inator  10  or  10  X  10  or  10  X  10  X  10,  and  so  on. 
Although  the  text  does  not  give  the  term  power , 
you  may  wish  to  tell  pupils  that: 

1  X  10,  or  10,  is  called  the  first  power  of  10. 

10  X  10,  or  100,  is  called  the  second  power  of  10. 

10  X  10  X  10,  or  1,000,  is  called  the  third 
power  of  10.  j 


Pre-Book  Lesson 


Fraction 

7 

1  9 

2  94 

1  X  10 

10  X  10 

10  X  10  X  10 

Decimal 

0.7 

0.19 

0.294 

Show  on  the  board  the  above  table  and  discuss 
the  entries  in  each  column.  Elicit  that  the  denom¬ 
inator  shown  by  each  fraction  is  a  power  of  ten. 

Have  pupils  complete  the  entries  in  each  column 
of  the  following  table,  using  the  ideas  in  the  above 
table. 


Fraction 

? 

8  7 

? 

3,059 

10  X  10 

io  x  io  x  io 

Decimal 

0.037 

? 

1.53 

? 

Using  the  Text  Page 

•  Ex.  1.  Direct  pupils  to  look  at  the  work  in 
the  boxes  at  the  top  of  pages  244  and  246  and 
notice  that  the  fractions  always  showed  denom¬ 


inators  of  10;  10  X  10,  or  100;  10  X  10  X  10,  or 
1,000.  Tell  pupils  that  10,  100,  and  1,000  are 
called  powers  of  10. 

•  Ex.  2.  Develop  on  the  board  the  work  below 
and  have  pupils  explain  the  name  to  use  for  1  in 
each  computation.  Indicate  that  we  wish  each 
fraction  to  show  denominator  10. 

1  —  ?  x  1 

5  —  ?  X  5 

2  _  ?  x  2 
5  ~  ?  X  5 

1  _  ?  X  1 

2  —  ?  X  2 


2 

10 

4 
1  0 

5 

1  0 


0.2 

0.4 

0.5 


3.  _ 

5  — 

4  _ 

5  — 


X  3 

X  5 
X  4 

X  5 


=  A  =  0.6 
=  A  =  0.8 


•  Ex.  3.  Complete  on  the  board  the  work  below, 
indicating  that  each  fraction  is  to  be  expressed  with 
denominator  100.  Have  pupils  tell  the  name  to 
use  for  1  in  each  computation. 


1 

? 

X 

1 

50 

2  — 

? 

X 

2  — 

100 

3  _ 

9 

X 

3 

9 

5 

9 

X 

5 

100 

4  _ 

9 

X 

4 

9 

5 

9 

X 

~5  — 

100 

—  0.50  io  —  ?  x  io  —  ioo  —  0.70 
=  0.60  f  =  -Hr!  =  TSo'  =  0.40 
=  0.80 


•  For  each  part  of  Ex.  4-5  of  the  text  page, 
follow  the  pattern  shown  above.  Help  pupils  to 
see  why  some  of  the  rational  numbers  can  be  named 
with  fractions  showing  denominator  100,  but  not 
denominator  10. 

•  Ex.  6-35.  Direct  pupils  to  work  the  even- 
numbered  exercises  only.  Discuss  and  check  these 
before  directing  pupils  to  work  the  odd-numbered 
exercises. 


Individualizing  Instruction 

•  Provide  assistance  for  slower  learners  as  a  group 
as  they  work  Ex.  24-35.  Help  them  to  express  both 
rational  numbers  with  decimals  before  deciding  if 
a  sentence  should  be  marked  T  or  F. 

•  For  all  pupils ,  assign  Extra  Examples,  Set  104, 
as  needed. 

•  Direct  more  capable  pupils  to  name  with  a 
3-place  decimal  each  of  the  following: 

13  5  7 

8  8  8  8 

Also  assign  Extra  Activity,  Set  175. 
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*  Emphasize  that  1,  the  identity  element  for  multiplication,  has 
an  unlimited  number  of  names. 

0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7 


0.8 


0.9 


0 

10 

0 

5 

0 

2 


10 


2 

10 

1 

5 


3_ 

10 


A 

10 

2 

5 


5 

10 


_6_ 

10 

3 

5 


7_ 

10 


8_ 

10 

4 

5 


9_ 

10 


Decimal  Names  for  Other  Numbers 

[°] 

1.  We  often  use  decimals  as  names  for  rational  numbers 

instead  of  fractions  when  the  fractions  show  denominators  10, 
1,000  10  5 

100,  or  _?_.  These  denominators  are  all  multiples  of  _?_. 

2.  What  other  names  are  in  the  number-line  picture  above 
for  the  point  labeled  i?A°§?Y  £  ?a  4  ?ja  4  ?  A* ' 0  ’  ^ 

0.4,  10  O.S,  10  ° 


3.  Give  a  fraction  showing  denominator  100  that  could  be 

used  to  name  the  point  labeled 

r  ^5ioo5:io610ioo5 

’  4.  Tell  the  number  that  has  been  used  to  multiply  both  nu¬ 
merator  and  denominator. 


0  25  ?  x  1 

a-5  ?  X  4 

** 


25 

100 


b. 


?  X  1 

s  ?  X  20 


_  5 

100 


r25?  x  3  _  75 

25  ?  X  4  100 


d. 


?  X  7 
5  ?  X  20 


5.  On  the  board,  name  each  of  the  following  with  a  decimal: 

i0-25  I  O.O5*0.35*  0.36^0.14|  0.6  *  0.52  J9  0.98  1  1  0.55 


Ex.  6-15.  Copy  and  complete. 

15  4 

JL  —  ?  n  i<;7  1  —  ? 

u*  20  _ 

11.  f  = 


[W] 


100°-  5^*  25  " 

75 

?  0  751 9  3  — 

100  AZ*  2  —  100 


0.048.  = 


24 

•? 


IQQW-'V.  25  100 

150  14 

?  1.5013.  I  =  ? 


0.249.  * 


10*  i  =  i 


_ 1 4  14  19 

!  0  2  0 


68 
1 

xho 

95 

?  w  1  Z  _40 
100  v  250 

0.95 


16.  Name  each  of  Ex.  6-15  with  a  decimal. 

Ex.  17-23.  Name  with  a  decimal.  See  examples  above. 

17.  i  0.518.  io.2  19.  *  0.0420.  fo.7521.  *0.6522.  -*2.4  23.  *  0.24 
Ex.  24-35.  Write  T  or  F. 


24.  0.500  4  t 


27.  f  >  0.60  f 

28.  3*  =  3.04  t 


25.  0.72  >  |  f 

26.  |  >  0.75  t  29.  |  >  0.455  t 

4  Extra  Examples.  Set  104.  1 


30.  *  =  0.28  t 

31.  *  >  0.130  t 

32.  3f  <  3.755  t 
Extra  Activity.  Set  175. 


33.  1*  = 


34. 


< 


1  o  1 
35.  0.4  = 


1.0 


10 

10 

5 

5 

2 

2 


—  35 

100 


500 

,000  °-500 
160 

1,0  00  °-160 


1.850  t 

0.01  t 

2  T 
5 


**Advise  pupils  to  rename  first  with  a  fraction  showing  denominator  10 
or  100,  and  then  rename  with  a  decimal. 


259 


*  Explain  to  pupils  that  Hooke  was  an  English  physicist  who  discovered  by  experimenting 
that  the  length  of  the  stretch  of  a  spring  is  proportional  to  the  weight  attached. 

Using  Mathematics  in  Science 

Hooke’s  law  [W] 

1.  Fig.  1.  A  spring  and  a  meterstick  are 
shown  hanging  from  a  support  with  the  top  of 
the  spring  opposite  a  reading  of  0  on  the  meter- 
stick.  Do  you  see  that  the  length  of  the  spring 
is  about  15.1  cm.?  Yes 

2.  Fig.  2.  A  1-gram  weight  has  been  hung 
on  the  spring  causing  it  to  stretch.  Do  you 
see  that  the  spring  has  been  stretched  to  a  length 
of  about  16.3  cm.?  v About  how  many  centi- 

Yes 

meters  did  the  spring  stretch  when  the  1-gram 
weight  was  added?  1.2  cm. 

3.  Fig.  3.  Another  1-gram  weight  has  been  added.  The  spring 
is  now  stretched  to  a  length  of  about  17.5  cm. 

a.  The  additional  1-gram  weight  has  caused  the  spring  to 
stretch  an  additional  length  of  how  many  centimeters?  1.2  cm. 

b.  Did  the  spring  stretch  the  same  amount  when  the  sec¬ 
ond  1-gram  weight  was  added  as  when  the  first  1-gram  weight 
was  added?  Yes 

c.  Guess  the  answer.  What  will  be  the  stretched  length  of 
the  spring  when  a  third  1-gram  weight  is  added?  17.5  cm. 

*  Each  time  we  add  another  1-gram  weight  to  this  spring,  it 
will  stretch  an  additional  1.2  cm.  This  spring  is  obeying  a  law 
called  Hooke’s  law.  Hooke’s  law  states  that  a  spring  will  stretch 
the  same  length  for  equal  weights  as  long  as  the  spring  returns 
to  its  original  length  when  the  weights  are  removed. 

4.  If  a  1-oz.  weight  stretches  a  certain  spring  2^  in.,  how 

much  will  a  2-oz.  weight  stretch  the  same  spring ?v a  4-oz.  weight?  9}  in. 
a  6-oz.  weight?  u  in.  4i 

5.  A  certain  spring  has  a  length  of  18  cm.  A  1-gram  weight 
stretches  the  spring  2\  cm.  How  much  will  a  3-gram  weight 
stretch  the  spring?  7  \  cm. 


Hg.  1  Fig.  2  Fig.  3 
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Pupil’s  Objectives 

(a)  To  extend  understanding  of  experiments  in 
science  which  require  the  ability  to  add  and  sub¬ 
tract  rational  numbers;  (b)  to  learn  to  select  for 
the  solution  of  verbal  problems  only  the  data 
needed;  and  (c)  to  increase  ability  to  write  and 
solve  mathematical  sentences  for  verbal  problems. 

Background 

This  is  the  third  set  of  verbal  problems  which 
describes  simple  experiments  in  science.  As  in  the 
other  sets,  the  aim  is  to  help  pupils  understand  the 
need  for  using  mathematics  in  science. 

The  science  experiment  described  on  the  text 
page  is  based  on  Hooke’s  law.  It  was  discovered 
nearly  three  hundred  years  ago  by  the  English 
physicist  Robert  Hooke.  By  experimentation  he 
found  that  the  stretch  of  a  spring  is  directly  propor¬ 
tional  to  the  force  that  causes  it,  provided  that  the 
stretching  force  is  not  too  great. 

This  is  illustrated  for  the  pupils  by  use  of  a 
meterstick,  a  spring,  and  1-gram  weights.  Pupils 
first  find  the  distance  a  1-gram  weight  will  stretch 
the  spring,  then  the  distance  when  a  second  1-gram 
weight  is  attached,  and  so  on.  They  then  discover 
that  the  spring  will  stretch  the  same  length  for  each 
equal  weight  added  as  long  as  the  spring  returns 
to  its  original  length  when  the  weights  are  removed. 

In  the  problems  on  page  261,  numbers  are 
given  which  are  not  required  to  answer  the  problem 
question.  Accordingly,  pupils  must  disregard  these 
numbers  and  focus  attention  on  the  information 
needed  as  they  write  and  solve  the  mathematical 
sentence  for  each  problem. 

To  indicate  that  each  problem  could  have  asked 
a  second  question,  pupils  are  directed  to  study  the 
information  which  was  disregarded  and  try  to 
determine  the  question  which  it  would  help  to 
answer. 

Teacher’s  Preparation 

Anticipate  the  problems  on  the  text  pages  and 
provide,  if  possible,  equipment  similar  to  that 
described  in  the  experiment.  If  a  spring  and  1  -gram 
weights  are  not  available,  you  may  use  a  meter- 


stick  and  strips  of  tape  to  represent  the  lengths  of 
the  spring  under  the  conditions  described. 

Using  the  Text  Pages 

•  Using  Mathematics  in  Science.  For  oral  work 
read,  discuss,  and  solve  Ex.  1-3.  Then  read  and 
discuss  Ex.  4-7,  but  have  pupils  solve  them  inde¬ 
pendently  later. 

Ex.  1.  Display  a  meterstick  and  establish  the 
fact  that  100  centimeters  equal  1  meter.  To  repre¬ 
sent  the  length  of  the  spring  in  Fig.  1,  have  a  pupil 
cut  off  a  piece  of  tape  approximately  15.1  cm.  long. 

Ex.  2-3.  Have  pupils  cut  strips  of  tape  approxi¬ 
mately  16.3  and  17.5  cm.  long.  On  the  board 
show  the  following  mathematical  sentences  and 
have  them  solved. 

n  —  16.3  —  15.1;  1.2  cm. 
n  —  17.5  —  16.3;  1.2  cm. 

Pupils  should  encounter  no  difficulty  in  working 
the  subtraction  examples  with  decimals. 

Ex.  4.  Pupils  have  now  established  that  the 
spring  will  stretch  the  same  length  for  each  1-gram 
weight  added  so  the  solution  of  the  example  should 
not  be  difficult.  On  the  board  show  but  do  not 
solve  the  following: 

2  oz ■  weight:  n  =  2^  +  2| 

4  oz-  weight:  n  —  2\  +  2|  -f-  2\  +  2\ 

6  oz-  weight:  n  —  2|  +  2|  +  2^  +  2\  +  2\  +  2J 

Problems  with  Unnecessary  Information 

Ex.  1-4  (oral).  As  pupils  read  these  problems 
and  identify  the  unnecessary  information  in  each 
problem,  show  it  on  the  board  for  later  use. 

Next  assign  Ex.  1-4  for  independent  work.  After 
pupils  complete  the  problems,  have  each  mathe¬ 
matical  sentence  shown  on  the  board  and  solved. 
Have  an  English  sentence  written  to  answer  each 
problem  question. 

Return  to  the  unused  information  appearing  on 
the  board  and  have  pupils  reread  each  problem 
and  formulate  one  or  more  questions  which  are 
appropriate.  The  following  are  illustrative: 
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Ex.  7: 

a.  What  was  the  total  amount  Andy  earned 
during  October? 

b.  What  was  the  mean-average  amount  earned 
per  week? 

c.  How  much  more  did  the  leaf  sweeper  cost 
than  Andy  earned  during  October? 

d.  The  amount  Andy  earned  the  first  week  in 
October  was  how  much  more  than  he  earned  in 
each  of  the  other  weeks? 

Ex.  2: 

a.  How  many  hours  did  Sam  work  that  Saturday? 

b.  What  was  the  mean-average  amount  Sam 
received  for  cutting  a  lawn? 

Ex.  3: 

a.  What  was  the  area  in  square  feet  of  the  lawn 
Mr.  Allen  planned  to  cover  with  soil? 


b.  What  was  the  area  in  square  yards? 

Ex.  4.  How  many  miles  per  hour  did  Karen  and 
her  family  average  on  the  trip? 

After  questions  are  formulated  by  pupils,  have 
them  write  and  solve  a  mathematical  sentence  for 
each  problem. 

Individualizing  Instruction 

Provide  assistance  for  slower  learners  as  a  group 
in  reading  and  working  the  verbal  problems  on 
these  pages. 

For  all  pupils,  provide  the  opportunity  to  use  a 
meterstick  to  obtain  measurements  of  the  length, 
width,  and  height  of  appropriate  objects  in  the 
classroom.  Make  sure  that  pupils  understand  that 
1  meter  is  about  39.37  in. 


NOTES 
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6.  A  certain  spring  has  a  length  of  22.4  cm.  A  2-gram  weight 
stretched  the  spring  to  26.0  cm.  How  many  centimeters  did  the 
spring  stretch  ?v  What  should  be  the  length  of  the  spring  with  a 
3-gram  weight  attached?  27.8  cm. 

7.  A  certain  spring  is  stretched  from  18.2  cm.  to  22.4  cm.  by 
a  1-gram  weight.  If  the  spring  is  stretched  from  18.2  cm.  to 
26.9  cm.  by  two  objects  of  the  same  weight,  is  the  weight  of  each 
object  more  or  less  than  1  gram?  more  than  1  gram 

Problems  with  Unnecessary  Information 

[°] 

For  each  of  Ex.  1-4,  tell  which  numbers  are  not  needed 

to  answer  the  question.  Unnecessary  information  is  underlined. 

1.  On  Oct.  1,  Andy  bought  a  leaf  sweeper  for  $34.20. 

The  amounts  of  money  Andy  earned  sweeping  lawns  during 

October  are  given  in  the  box.  If  he  paid  for  the  leaf  sweeper 

in  6  equal  payments,  what  was  the  amount  of  each  payment? 

2.  One  Saturday  from  9:00  a.m.  to  4:00  p.m.  Sam  cut  5  lawns. 
He  was  paid  $2.24  for  each  of  two  lawns  and  $1.75  for  each  of 
the  other  lawns.  How  much  did  Sam  earn  that  Saturday? 

3.  Mr.  Allen  paid  $17.85  for  soil  to  cover  a  lawn  60  ft.  by 
75  ft.  He  gave  the  man  one  $10  bill  and  two  $5  bills.  How 
much  change  did  he  receive? 

4.  Karen  and  her  family  drove  384  miles  to  visit  friends.  They 
started  at  7:45  a.m.,  stopped  If  hours  for  lunch,  and  arrived  at 
5:15  p.m.  How  many  hours  of  actual  driving  time  did  the  trip 
take? 

[w] 

Ex.  1-4.  Write  and  solve  a  mathematical  sentence  to  answer 
each  problem.v  Then  write  a  question  for  each  problem  which 

See  examples  above. 

uses  the  numbers  that  were  not  needed  for  the  problems  before. 
Do  the  work  to  answer  your  questions.  Questions  and  answers  will  vary. 


1st  week 

$4.90 

2d  week 

$3.75 

3d  week 

$3.70 

4th  week 

$4.85 
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*  Emphasize  that  when  adding  with  numerals  in  columns,  it  is  easier  to  add  if  zeros 
are  written  so  that  each  numeral  has  the  same  number  of  places. 


o 

c 

O 


1 

H 


■5 

TJ 

W 

•S 


■S 

T3 


co 

3 

h 


•S 

a 

rt 

CO 

3 

O 

.3 

h 

c 

o 

h 


7.4  8  3  9 


B 


7.4  8  3  9 


Column  (1)  Column  (2) 

-  7. - *  7.0000 


0.4  — 
0.08- 
0.003 


0.0009 


-  0.4000 


-  0.0800 
-  0.0030 
0.0009 
7.4839 


Extending  Decimals  to  Ten-Thousandths 

[O] 

1.  Box;  A.  The  third  place  to  the  right  of  one’s  place  is 

thousandth  s 

_?_  place.  Th t  fourth  place  to  the  right  of  one’s  place  is  ten- 
thousandth’s  place. 

2.  Box  B.  For  the  numeral  7.4839  give  the  number  indicated 
by  each  digit  in  its  place.  Refer  to  column  (1). 

*  3.  Explain  why  each  numeral  in  column  (2)  may  be  used 

x  Each  numeral  in  col.  (2)  is  a  different  name  for  the  number  shown  in  col.  (1). 

instead  of  the  corresponding  numeral  in  column  (I).aHow  do 
the  numerals  in  column  (2)  help  when  we  add?  v 

It  is  easier  to  add  with  numerals  in  columns  when  zeros  are  used. 

4.  What  is  the  least  common  denominator  for  tot>  1,000, 
and  10,000?  Explain  the  work  in  box  C. 


0  4839  =  JL  4-  _  8  j _ 3 _ I _ 9 

U.'iojy  10  T  yoo  1,000  4“  10,000 

_  4,000  1  800  I  30  I  9 

~  10,000  “T  10,000  f  10,000  ~r  10,000 
_  4,839 
—  10,000 


5.  Name  each  sum  with  a  fraction  and  with  a  decimal. 

a*  To  +  TOT  +  TMo  hooo'0',s4b.  yq  +  tot  +  1,000  +  io?ooo  10-000 


[W] 


6.  0.298  —  yq  +  jot  +  1,000 


?9 

TOT 


7.  1.57  =  1  +  f  +  | 


10 


Ex.  6-11.  Copy  and  complete. 

8  9.  0.3469  =  tu  +  tq+  ttoto  +  10,000 

10.  0.9531  =  -fa  +  1,000  +  10,000 


100 


8.  2.406  =  2  +  f  +  f 

10  1,000 
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11.  34.189  =  30  +  .ft  +  ^  +  f 

i  U  l  UU  r  1,000 


0.3616 


Teaching  Page  262 


Pupil’s  Objectives 

(a)  To  extend  understanding  of  place  value  for 
decimals  to  include  ten-thousandth’s  place;  and 
(b)  to  learn  to  read  4-place  decimals. 

Background 

This  page  may  well  be  used  to  reinforce  the 
following  ideas: 

a.  Each  place  in  a  numeral  has  a  value  10  times 
the  value  of  the  place  to  its  right,  or  the  value 
of  the  place  to  its  left. 

b.  The  decimal  point  is  used  to  locate  one’s 
place  in  a  numeral. 

c.  The  first  place  to  the  left  of  one’s  place  has  a 
value  10  times  the  value  of  one’s  place,  and  the 
first  place  to  the  right  of  one’s  place  has  a  value  yy 
the  value  of  one’s  place. 

d.  The  second  place  to  the  left  of  one’s  place 
has  a  value  100  times  the  value  of  one’s  place,  and 
the  second  place  to  the  right  of  one’s  place  has  a 
value  y^o  of  the  value  of  one’s  place. 

e.  A  similar  relation  exists  for  corresponding 
places  to  the  left  and  to  the  right  of  one’s  place. 

Pre-Book  Lesson 

•  Direct  pupils  to  turn  to  page  238  and  copy  on 
ruled  paper  the  value  chart  shown.  Have  pupils 
turn  their  paper  so  the  rules  are  in  a  vertical 
position  and  use  the  rules  as  guides  in  writing  the 
place-value  names. 

Reproduce  the  chart  on  the  board  and  extend 
it  to  show  ten-thousand’s  place  on  the  left  and  ten- 
thousandth’s  place  on  the  right.  Ask  pupils  to 
extend  their  charts  in  the  same  way. 

•  Direct  pupils  to  study  the  chart  at  the  top  of 
page  237  and  to  tell  how  to  complete  the  following: 

a.  Thousandth’s  place  is  y^  of  the  value  of  _  ?  _ 
place. 

b.  Ten-thousandth’s  place  is  _  ?  _  of  the  value  of 
thousandth’s  place. 


•  Write  the  numerals  shown  in  Ex.  a-d  below 
in  your  place-value  columns  on  the  board. 


a. 

b. 


c. 


d. 


7 

°  1 

,  1 

5 

6 

8 

7 

6 

2  , 

,  0 

8 

4 

5 

6 

0 

3 

5  , 

,  9 

1 

8 

2 

1 

9 

0 

7 

4  , 

8 

2 

5 

6 

Have  each  numeral  read  correctly  and  written 
on  the  board  in  the  following  form  as  it  is  read. 


a.  70  + 
c.  6,035  -|- 


1,568 

10,000 

9,182 

10,000 


b-  762  + 
d-  19,074  + 


Ask  pupils  to  read  the  numeral  in  the  chart  for 
which  the  digit  8  in  its  place  indicates  the  number 
0.8;  0.08;  0.008;  0.0008 

Ask  pupils  to  tell  the  number  indicated  by  each 
6  in  its  place  for  each  numeral  in  the  chart.  Do 
the  same  for  each  5. 


Using  the  Text  Page 

•  Use  Ex.  1-2  for  practice  on  the  ideas  developed 
in  the  Pre-Book  Lesson. 

•  Ex.  3.  Make  certain  pupils  understand  that 
the  numbers  represented  in  both  columns  (1)  and 
(2)  of  Box  B  are  the  same;  only  the  numerals  or 
the  symbols  are  different. 

•  Ex.  5.  Show  the  work  for  Ex.  a-b  on  the  board. 

Individualizing  Instruction 

Direct  more  capable  pupils  to  construct  and  work 
some  examples  which  involve  addition  and  sub¬ 
traction  with  4-place  decimals. 
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Pupil’s  Objectives 

(a)  To  review  the  properties  of  some  of  the 
geometric  figures  studied  in  earlier  chapters;  (b)  to 
have  practice  in  measuring  segments  to  the  nearest 
centimeter;  and  (c)  to  use  measurements  obtained 
in  finding  the  perimeters  of  polygons. 

Background 

Just  as  pupils  need  appropriately  spaced  practice 
exercises  to  maintain  computational  skills,  they 
need  frequent  opportunities  to  recall  geometric 
ideas  which  have  been  introduced  earlier.  Ex.  1-18 
on  page  263  may  be  used  as  a  test  to  determine 
concepts  which  require  clarification  or  reteaching. 

A  simple  closed  curve  which  is  the  union  of  line 
segments  is  called  a  polygon.  Polygons  are  given 
special  names  depending  upon  the  number  of  seg¬ 
ments  which  form  them.  The  least  number  of 
segments  that  can  form  a  polygon  is  3,  and  this 
kind  of  polygon  is  called  a  triangle. 

Pupils  need  to  know  the  properties  of  different 
kinds  of  triangles  (scalene,  isosceles,  equilateral, 
right,  acute,  obtuse).  They  need  to  understand 
that  there  are  quadrilaterals  with  no  special  names 
and  others  with  properties  such  that  they  are  given 
the  special  names  of  parallelogram,  rectangle, 
square,  and  so  on. 

Using  the  Text  Page 

•  Assign  Ex.  1-18  as  written  work  for  all  pupils 
who  are  able  to  read  the  directions  and  have 
enough  self  direction  to  follow  the  directions.  After 
the  examples  have  been  completed  and  answers 
have  been  checked,  provide  reteaching  as  needed 
by  referring  to  page  344,  Set  15,  or  by  using  the 
suggestions  below. 

•  For  pupils  who  would  only  waste  time  if  they 
were  directed  to  work  the  examples  independently, 
proceed  with  the  following  review.  You  may  wish 
to  refer  also  to  pages  35-41  and  220  in  the  text. 

Establish  that  a  polygon  is  a  simple  closed  curve 
which  is  the  union  of  line  segments.  Sketch  on  the 


board  polygons  of  3,  4,  5,  6,  8,  and  10  sides. 
Write  the  name  of  each  one  below  the  drawing. 
Then  complete  the  table  below  on  the  board. 


Number  of  sides 

3 

4 

5 

6 
8 

10 


Name  of  polygon 
triangle 
quadrilateral 
pentagon 
hexagon 
octagon 
decagon 


Sketch  on  the  board  different  kinds  of  triangles: 
right,  isosceles,  scalene,  equilateral.  Write  the 
name  of  each  one  below  the  drawing  and  discuss 
its  properties.  Be  certain  pupils  understand  the 
meaning  of  congruent  segments,  then  summarize 
the  work  with  triangles  thus: 

Triangle 

Scalene — no  congruent  sides 

Isosceles — 2  congruent  sides 

Equilateral — 3  congruent  sides 

Provide  each  pupil  with  a  model  of  a  right  angle. 
Have  pupils  use  the  model  to  find  which  of  the 
triangles  you  sketched  determines  a  right  angle 
and  hence  may  be  called  a  right  triangle. 

Represent  acute,  obtuse,  and  right  angles  and 
label  them.  For  the  right  angles,  have  pupils 
identify  the  perpendicular  lines. 

Represent  a  number  of  rectangles  of  different 
sizes.  Have  pupils  use  a  measuring  instrument 
and  determine  that  opposite  sides  are  congruent. 
Have  them  use  the  model  of  a  right  angle  to  see 
that  there  are  4  right  angles.  Provide  practice  in 
pointing  out  adjacent  sides  in  rectangles  and  also 
in  quadrilaterals  which  have  no  special  name. 

On  the  board  sketch 
circle  A.  Represent  and 
label  the  following: 

a.  Diameter  JK  (which 
is  also  a  chord). 

b.  Radii  LA,  JA,  KA. 

c.  Chord  A  IN  (which  is 
not  a  diameter). 
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Reviewing  Properties  of  Geometric  Figures 

*Name  with  letters  each  figure  shown  above  that  appears  to  be 

1.  a  quadrilateral.  hijk  4.  an  isosceles  triangle.  PQR 

„  i  lmno 

2.  a  scalene  triangle,  abc  5.  a  right  triangle,  pqr 

3.  a  circle.  Circle  p  6.  a  hexagon,  stuvwx 


5 

10  cm. 


Figure  HIJK  represents  a  rectangle.  Name  with  letters  each 
of  the  following  which  may  be  associated  with  this  rectangle.  SamP|e 

Hi  and  D  °  answers  given. 

7.  A  pair  of  adjacent  sides_  A  10.  Two  perpendicular  segments  hT  and  U 

8.  A  pair  of  opposite  side_s  A  11.  Four  right  angles  Akhi,  Ahu,  Auk,  Ajkh 

a  •  r’  .  b1  Qnd  KJ  a  . 

9.  A  pair  of  congruent  sides  A 12.  A  pair  of  congruent  angles  /.jkh  and  Akhi 
Refer  to  circle  P  and  name 


13.  the  diameter  shown,  de  14.  two  radii  shown,  dp,  pe 

15.  the  chord  shown  which  is  not  a  diameter,  fg 

16.  two  labeled  points  belonging  to  the  circle.  Any  two  of  points  d,  f,  g,  e 

17.  Find  and  record  the  measure,  to  the  nearest  centimeter, 
of  the  sides  of  the  polygons  pictured  above.  Then  find  the 

perimeter  Of  each  polygon.  See  polygons  pictured  above. 

18.  Find  the  area  of  the  region  enclosed  by  rectangle  HIJK.  6  sq.  cm. 

▲  Reteaching.  Set  15.  #  Extra  Activity.  Set  176. 

*  Provide  frequent  practice  in  naming  and  describing  different  kinds  of  geometric  figures 
which  are  represented  by  sketches  on  separate  pieces  of  tag  board.  263 
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Parallel  Lines 

Congruency  [O] 

Refer  to  Fig.  1  for  Ex.  1-4. 

1.  Name  the  two  intersecting  lines  and  the 
angles  formed,  ab  and  cd;  Z_apd,  Z_dpb,  Z_bpc,  Z_cpa 

2.  Make  a  tracing  of  ZAPD.  To  which  angle 
is  ZAPD  congruent?  L  bpc 

3.  Is  the  following  a  true  sentence?  ZAPC  is 
congruent  to  ZDPB.  Yes 

4.  Angles  APC  and  DPB  are  called  vertical 
angles.  Are  angles  APD  and  CPB  vertical  angles?  Yes 

5.  On  the  board,  represent  two  intersecting 
lines  and  name  two  pairs  of  vertical  angles  .v  Find 

.  i  r  j  Answers  will  vary. 

if  the  vertical  angles  formed  are  congruent.  v 

Vertical  angles  will  be  congruent. 

6.  Two  lines  in  the  same  plane  which  do  not 
intersect  are  called  parallel  lines.  Segments  con¬ 
tained  in  parallel  lines  are  called  parallel  seg¬ 
ments.  What  figures  at  the  left  suggest  parallel 
lines ?2  parallel  segments?  3,4,5 

7.  Fig.  4  represents  a  parallelogram.  Use 
your  ruler  or  compass  to  help  you  name  two  pairs 
of  congruent  sides.v  Name  two  pairs  of  parallel 

segments.^.  HEj^d  HG_^d  EF 

HE  and  GF,  HG  and  EF 

8.  Trace  ZE.  To  which  other  angle  of  the 
parallelogram  is  ZE  congruent?  ^-G 

9.  Trace  ZF  and  find  if  the  following  is  a 
true  sentence.  Z  F  is  congruent  to  ZH.  J rue 

10.  Refer  to  Fig.  5  and  name  two  pairs  of 
congruent  sides  and  two  pairs  of  congruent  angles. 

Are  the  opposite  sides  parallel?  Is  this  figure  a 

Yes  _  — 

parallelogram?  Yes  u_ond  kj 

LK  and  IJ 

L\  and  Z.  K 
i_  L  andZ.  J 
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Pupil’s  Objectives 

(a)  To  gain  the  concept  of  vertical  angles  and  to 
learn  that  vertical  angles  are  congruent;  (b)  to 
review  the  properties  of  parallelograms;  and  (c)  to 
gain  practice  in  identifying  congruent  segments, 
angles,  and  triangles. 


Background 


Pupils  have  learned  that  if  two  lines  intersect, 
they  intersect  in  exactly  one  point.  Also  if  the  four 
angles  formed  by  two  intersecting  lines  are  con¬ 
gruent,  the  lines  are  perpendicular  and  the  angles 
are  right  angles.  On  pages  264-265  pupils  learn 
that  two  intersecting  lines  form  two  pairs  of  con¬ 
gruent  vertical  angles,  as  shown  in  Fig.  1 . 


AB  and  CD  intersect  in  point  P. 

Z  APD  and  Z  CPB  are  vertical  angles. 

Z  APC  and  ZDPB  are  also  vertical  angles. 


earlier  and  is  now  extended  in  the  study  of  prop¬ 
erties  of  parallelograms.  Parallel  lines  are  lines  in 
the  same  plane  which  do  not  intersect.  Later  pupils 
will  learn  about  skew  lines.  Lines  are  called  §Tew 
lines  if  there  is  no  one  plane  containing  any  two 
of  them.  Skew  lines  do  not  intersect. 

If  the  concept  of  skew  lines  is  developed  for 
more  capable  pupils,  it  may  be  illustrated  in  a 
physical  representation  like  Fig.  2. 


For  intersecting  lines  AB  and  CD,  we  call  Z  APD 
and  ZDPB  adjacent  angles,  since  they  have  a  com¬ 
mon  vertex  and  a  common  ray.  Other  pairs  of 
adjacent  angles  are:  ZDPB  and  ZBPC ;  ZBPC 
and  ZCPA ;  ZCPA  and  ZAPD. 

The  term  adjacent  angle  is  not  given  in  the  text, 
but  it  would  be  appropriate  to  give  it  for  more 
capable  pupils.  Also  the  designation  of  the  angles 
by  numbers  is  not  shown  in  the  text,  but  it  is  an 
advantageous  and  time-saving  way  to  identify 
angles  for  board  work. 

The  concept  of  parallel  lines  has  been  developed 


AF,  FG,  GB,  and  BA  are  all  in  the  same  plane; 
AF  is  parallel  to  GB,  and  FG  is  parallel  to  BA. 

However,  CB  and  FG  are  not  in  the  same  plane, 
so  they  can  not  be  parallel.  They  are  contained 
in  skew  lines. 

Using  the  Text  Page 

•  Ex.  1-4.  You  may  wish  to  reproduce  on  the 
board  Fig.  1  shown  in  the  text  and  have  pupils 
use  acetate  to  make  a  copy  of  ZAPD ,  and  then 
find  that  it  is  congruent  to  Z  CPB. 

•  Ex.  5.  When  the  intersecting  lines  are  repre¬ 
sented  on  the  board,  use  numbers  to  designate  the 
angles,  as  shown  in  the  Background  section.  If  you 
have  a  class  of  capable  pupils,  indicate  the  pairs  of 
adjacent  angles  as  well  as  the  vertical  angles. 

Represent  also  the  special  case  of  intersecting 
perpendicular  lines  when  the  four  angles  formed 
are  congruent. 

•  Ex.  12-30.  After  pupils  complete  these  exam¬ 
ples  independently,  discuss  them  thoroughly  to 
make  sure  pupils  understand  all  the  ideas  covered. 
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Individualizing  Instruction 

•  Help  all  pupils  to  understand  that: 
a  parallelogram  is  a  special  kind  of  quadrilat¬ 
eral. 

a  rhombus  is  a  special  kind  of  parallelogram,  be¬ 
cause  it  has  all  four  sides  congruent. 


a  rectangle  is  a  special  kind  of  parallelogram, 
because  it  has  all  of  its  angles  right  angles. 

a  square  is  a  special  kind  of  rectangle,  because  it 
has  all  of  its  sides  congruent. 

•  For  more  capable  pupils,  assign  Extra  Activity, 
Set  177. 


NOTES 
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Suggest  that  pupils  refer  to  Fig.  6  and  measure  the  diagonals  to  answer  this  question. 


11.  Do  you  see  that  a  parallelogram  has 
opposite  sides  congruent  and  two  pairs  of 
congruent  angles?  Yes 

[w] 

Ex.  12-18.  Refer  to  Fig.  6.  Make  trac¬ 
ings  to  help  you. 

Name  an  angle  that  is  congruent  to 

12.  ZQRS.L qts  13.  ZTQR.Lrst 

Name  a  segment  that  is  congruent  to 
14.  QR.  ts  15.  RS.  qt 

16.  Is  polygon  QRST  a  parallelogram ?Yes 

Z.TPS  and  Z.QPR;  Z.TPQ  and  Z.SPR 

17.  Name  two  pairs  of  vertical  angles  .a 

Aqpr 

18.  Name  a  triangle  congruent  to  A  TPS.  a 

Ex.  19-22.  Refer  to  Fig.  7.  Write  T 
or  F.  Make  tracings  to  help  you. 

19.  ZDXY  is  congruent  to  ZXYE.  t 

20.  ZAXD  is  congruent  to  ZXYF.  t 

21.  ZXYF  is  congruent  to  ZBYF.  f 


Fig.  6 


Fig.  7 


22.  ZAXC  is  congruent  to  ZDXY.  t 


Ex.  23-30.  Write  T  or  F. 

23.  All  rectangles  are  parallelograms,  t 

24.  All  parallelograms  are  quadrilaterals,  t 

25.  A  rectangle  has  4  right  angles,  t 

26.  The  opposite  sides  of  a  parallelogram  are  congruent,  t 

27.  All  rectangles  are  squares,  f 

28.  The  floor  and  the  ceiling  of  a  room  suggest  parallel  planes,  t 

*  29.  The  diagonals  of  a  parallelogram  are  congruent,  f 
30.  The  opposite  sides  of  a  parallelogram  are  parallel,  t 

•  Extra  Activity.  Set  177. 
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*  Emphasize  the  importance  of  visualizing  the  situation  described  in  a  verbal 
problem  before  writing  the  mathematical  sentence. 

Problems 


[W] 

*  Ex.  1-8.  Write  a  mathematical 
sentence  and  then  solve. 

1.  During  vacation,  Fred  went 
with  a  group  on  a  horseback  trip 
to  a  deserted  mining  town.  They 
traveled  15.4  miles  going  and  9.8 
miles  returning.  What  was  the 
total  distance  they  traveled  ?v 

n  =  25.4  +  19.8;  45.2  mi. 

2.  How  many  miles  shorter  was 
the  return  trip?n=  15.4-9.8;  5.6  mi. 

3.  During  heavy  spring  rains,  a 
river  rose  1.9  ft.  on  Monday,  2.7  ft. 
on  Tuesday,  and  1.4  ft.  on  Wednes¬ 
day.  What  was  the  mean-average 
rise  per  day?n=(i.9+2.7+i.4)H-3;  2  ft. 


4.  George’s  father  lives  19.5  miles  from  the  office  where  he 
works.  When  the  new  expressway  is  opened,  it  will  save  him  1.8 
miles  each  way.  How  far  will  the  round  trip  be  then?v 

n  =  (19.5-  1.8)+  (19.5-  1.8);  35.4  mi. 

5.  One  day  when  George  was  ill,  his  temperature,  shown  on 
the  thermometer  pictured  at  the  left,  was  1.6  degrees  above  the 
normal  body  temperature  of  98.6°.  What  was  George’s  tempera¬ 
ture  that  day?  n  =  98.6  +  i.6;  100.2° 

6.  Fred’s  time  for  the  100-yard  dash  was  10.8  seconds.  Jim’s 
time  was  12.1  seconds.  Fred’s  time  was  how  many  seconds  less 
than  Jim’s  time?  n  =  12.1  -  10.8;  1.3 

7.  Betty’s  father  is  paid  $3.45  per  hour.  How  much  does  he 
earn  in  a  5-day  week  if  he  works  7  hours  a  day?(5x7)x3.45;  $120.75 

8.  The  sum  of  two  addends  is  37.4.  If  one  addend  is  19.6, 
what  is  the  other  addend?  n  =  37.4  -  19.6;  17.8 
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Pupil’s  Objectives 

(a)  To  increase  ability  to  write  and  solve  mathe¬ 
matical  sentences  for  verbal  problems;  and  (b)  to 
gain  practice  in  adding  and  subtracting  with 
decimals. 

Background 

After  the  many  sets  of  verbal  problems  which 
your  pupils  have  solved  in  previous  work,  it  is 
probable  that  all  except  your  very  slowest  learners 
will  have  developed  competence  in  writing  and 
solving  mathematical  sentences  for  1-  and  2-step 
verbal  problems  of  the  type  included  on  the  text 
page. 

To  help  pupils  to  translate  into  a  mathematical 
sentence  the  relationships  expressed  in  words  in  the 
verbal  problems,  the  following  approaches  have 
been  presented. 

1 .  Let  segments  on  a  number-line  picture  repre¬ 
sent  the  numbers  involved.  Use  n  to  represent  the 
unknown  number  and  use  the  given  numbers  as 
appropriate  labels  for  the  other  segments.  Refer 
to  pages  16-17,  130,  and  190. 

2.  Use  diagrams  other  than  number-line  pictures 
as  suggested  on  pages  150-151. 

3.  Think  about  sets  and  determine  if  the  problem 
situation  involves: 

a.  joining  nonequivalent  sets — suggesting  addi¬ 
tion. 

b.  partitioning  a  set  into  two  subsets — suggesting 
subtraction. 

c.  joining  two  or  more  equivalent  sets — suggest¬ 
ing  multiplication. 

d.  partitioning  a  set  into  a  number  of  equivalent 
subsets — suggesting  division. 

Teacher’s  Preparation 

Provide  a  clinical  thermometer  which  pupils 
may  examine  as  they  read  and  solve  Ex.  5. 

Provide  also  a  stopwatch  to  display  as  pupils 
work  Ex.  6.  Without  a  stopwatch  pupils  may  not 
understand  how  intervals  of  time  may  be  measured 
to  the  nearest  tenth  of  a  second. 


Using  the  Text  Page 

Assign  Ex.  1-8  as  an  independent  written  assign¬ 
ment  for  your  good  readers.  For  pupils  who  may 
have  difficulty  with  some  of  the  words,  have  each 
problem  read  aloud. 

Individualizing  Instruction 

•  For  slower  learners ,  and  for  any  pupils  having 
difficulty  in  writing  mathematical  sentences  for  the 
problems,  provide  assistance  as  suggested  below. 

Ex.  1-2.  Make  sketches  to  represent  the  ideas 
and  the  numbers  involved,  then  show  the  mathe¬ 
matical  sentences. 

Ex.  7 

?z  =  15.4  +  9.8 


Ex.  2 

n+  9.8  =  15.4 
«  =  15.4—  9.8 

15.4 


9.8 


Ex.  3.  Sketch  segments  t 

to  represent  1.9  ft.,  2.7  ft.,  n 
and  1.4  ft.  On  another  ,, 

model  which  represents  the 
sum  of  1.9,  2.7,  and  1.4, 
show  three  congruent  seg¬ 
ments,  each  of  which  rep-  n 
resents  ^  X  6,  or  2.  This  1 
shows  the  mean-average  rise  per  day. 

Write  the  sentence:  72  =  (1.9  +  2.7  +  1.4)  -4-  3 
•  Direct  more  capable  pupils  to  formulate  and 
work  some  original  verbal  problems. 


1.4  ft. 

2.7  ft. 

1.9  ft. 
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Pupil’s  Objectives 

(a)  To  evaluate  understanding  of  basic  concepts 
of  decimals  and  measurement  of  time  taught  in 
Chapter  6;  and  (b)  to  obtain  data  for  the  need  of 
remedial  teaching. 

Background 

The  test  for  Chapter  5  on  page  221  covered 
concepts  of  rational  numbers  expressed  with  frac¬ 
tions.  This  test  on  page  267  includes  concepts  of 
rational  numbers  named  with  decimals,  and  also 
reviews  some  ideas  from  Chapter  5.  While  the 
basic  concepts  for  addition  and  subtraction  of 
rational  numbers  named  by  fractions  and  by  deci¬ 
mals  are  the  same,  some  pupils  fail  to  recognize 
this  fact,  because  the  notation  is  different. 

This  test  will  help  you  identify  pupils  who  have 
not  grasped  the  significance  of  the  decimal  point 
in  a  decimal  and  therefore  have  difficulty  with 
place  value  of  decimals.  Pupils  who  cannot  order 
rational  numbers  expressed  with  fractions  or  with 
decimals  will  also  be  identified. 

Pre-Book  Lesson 

Direct  pupils  to  turn  to  page  221  and  discuss 
the  fact  that  this  test  covered  understandings  of 
rational  numbers  named  with  fractions.  Indicate 
that  the  test  they  are  to  take  on  page  267  repre¬ 
sents  an  extension  of  understandings  of  rational 
numbers  by  naming  the  rational  numbers  with 
decimals. 

•  Emphasize  the  twofold  need  for  tests:  (a)  to 
help  the  pupil  determine  his  own  strengths  and 
weaknesses;  and  (b)  to  help  the  teacher  identify 
the  topics  on  which  achievement  is  satisfactory,  but 
particularly  the  specific  phases  of  a  topic  which 
require  reteaching  for  individuals  or  for  the  entire 
class. 


Using  the  Text  Page 

•  Since  this  is  a  test  of  mathematical  under¬ 
standings  and  not  a  test  in  reading,  it  is  desirable 
to  have  pupils  read  aloud  the  test  questions  before 
starting  to  write  answers. 

•  Ex.  1-3.  Make  certain  pupils  know  that  they 
are  to  write  both  a  fraction  and  a  decimal  to 
answer  each  of  these  questions.  For  diagram  B, 
both  circular  regions  are  to  be  considered. 

•  Ex.  12.  Illustrate  the  method  for  answering 

using  point  D,  thus:  =  3^-  =  3.3 

•  Ex.  13-20.  Direct  pupils  to  copy  the  given 
fraction  and  then  write  the  decimal. 

•  Ex.  25.  Remind  pupils  to  first  name  all  the 
numbers  with  decimals  showing  the  same  number 
of  decimal  places,  then  show  the  numbers  in  order 
from  least  to  greatest. 

•  Ex.  27-34.  Make  a  suggestion  similar  to  the 
one  given  for  Ex.  25. 

•  Observe  pupils  as  they  work.  Note  questions 
which  seem  to  cause  difficulty.  Tell  pupils  to  skip 
these  and  go  on  to  others  which  they  may  be  able 
to  work. 

•  After  the  test  has  been  completed  and  the 
papers  collected,  discuss  each  question  and  have 
the  correct  response  written  on  the  board.  Encour¬ 
age  pupils  to  ask  questions  about  specific  difficulties. 

Individualizing  Instruction 

•  For  slower  learners,  administer  the  test  by  read¬ 
ing  one  question  at  a  time,  allowing  time  for 
writing  answers. 

•  For  pupils  who  work  slowly  but  accurately, 
assign  Ex.  1-12  and  only  the  odd-numbered  exam¬ 
ples  from  13-34. 

•  While  you  provide  reteaching  for  pupils  who 
need  it,  direct  more  capable  pupils  to  work  some  of 
the  exercises  given  on  Teacher’s  Page  269. 
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Do  You  Understand? 

Test  of  Information  and  Meaning  6 

Name  with  a  fraction  and  with  a  decimal  the  rational  a 
number  which  may  be  associated  with  the  part  that  is  red  in 

1.  diagram  A.  fd  '  °-7  2.  diagram  B.  if-  ]-6  3.  diagram  C.  B 

Which  diagram  suggests  the  sentence  21  0  31 

100  ' 

4.  1.0  -  0.7  =  0.3?  A  5.  0.69  +  0.31  =  1?  c 

Ex.  6-11.  Write  a  fraction  and  then  a  decimal. 

6.  9  tenths  ^,0.9  9.  13  tenths  ^,1.3 


10 


10 


7.  3  hundredths  ^ ,  0.03  10.  109  hundredths  ,  i -09 

8.  47  thousandths  2,051  thousandths  2.05 1 


D 


3.0 


3.5 


4.0 


4.5 


5.0 


12.  Name  the  rational  number  associated  with  each  letter  in 
the  number-line  picture  above.  For  each  rational  number,  write 
a  fraction,  a  mixed  form,  and  a  decimal.  Show  fractions  in 
simplest  form.  p,  33  ,  .3^  .  -  _  39  p  43  ,  3  ,  ~  ~  24  . 4  , 0 

r  D-  10'  1  lo'  1-3  E:  To '  3  To  '  3,9  F:  To'  4  To'  4,3  G:~'4T'4-8 

Ex.  13-20.  Rename  with  a  decimal. 

13*  TTRJ  0.07  14.  T§  1.5 

1^*  TTO  1.01  18.  l’ooo  1.001 

Ex.  21-24.  Copy  and  complete. 

21.  0.54 


5  1  _ L± 

TO  1  100 

4  1  5  16 


1  t  1 9  1  s  g  1 

1,000  0.019  AO.  25  0.84 

19.  2^000  2.307  20.  fgg  6.66 


22.  2.73  =  az  + 

10 


00 


23.  0.456  =  f  +  rib  +  ° 


10 


1,000 


9 A  O  £649  —  ?  8  _j_  6.  1  4  1  ?  2 

U.OO^iZ  ~  TO  -T  ?  +  T  +  To, 000 


* w 

25.  Copy  and  arrange  in  order  from  least  to  greatest. 

19  -  1.001 


100  1,000 


1.9 


30 

TOO 


19 


20 


20 


1,000  1,000  J..W1  1,000  ’  1,000  '  100 

26.  Round  to  the  nearest  tenth:  2.47  2.5  5.81 5  8  73.19  73  2 
Ex.  27-34.  Write  T  or  F. 

27.  0.29  <  T  28.  1.8  >  fg  F 


77^'  1-001,  1.9 


29.  0.75  =  |  T 


31.  1.007  =  1^  t  32.  0.999  >  1.0  F  33.  0.456  <  0.5  T 


30.  gg  >  0.2  F 
34.  |  =  0.6  i 
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Do  You  Make  Mistakes? 


Diagnostic  Test  6 

Copy  and  work. 


a 

b 

C 

d 

Study 

Pages 

Practice : 
Use  Sets 

1 

0.7 

0.92 

0.395 

1.371 

Add 

0.9 

0.56 

0.164 

2.826 

244, 247 

100, 102 

1.6 

1.48 

0.559 

4.197 

2 

0.59 

9.78 

0.895 

3.749 

Subtract 

0.24 

8.32 

0.745 

1.247 

246 

101 

0.35 

1.46 

0.150 

2.502 

7.98 

58.76 

2.754 

2.835 

3. 

3.56 

9.88 

1.876 

0.718 

254 

103, 105 

Add 

4.79 

3.17 

3.685 

6.256 

16.33 

71.81 

8.315 

9.809 

4 

9.4 

8.62 

5.012 

20.156 

Subtract 

3.6 

4.79 

3.894 

16.988 

248, 255 

100, 105 

1 

5.8 

3.83 

1.118 

3.168 

Can  You  Solve  Problems? 


3.30  ft. 


A  11.75  ft.  B 


Problem  Test  6 

Let  n  represent  the  number  that  is  not  known.  For  each 
problem,  write  a  mathematical  sentence  and  find  the  number  for 
n  to  solve  the  problem. 

1.  After  a  shower,  the  water  in  the  rain  gauge  showed  that 
0.86  inches  of  rain  had  fallen.  Later  in  the  day  after  two  other 
showers  the  reading  on  the  gauge  was  1.75  inches.  How  many 
inches  of  rain  fell  during  the  last  two  showers?  n=  1.75-0.86;  o.89 

2.  In  the  country  at  the  home  of  Mike’s  uncle,  the  snow  on 
the  ground  measured  6.9  inches  on  Friday  morning.  During  the 
day  3.4  inches  of  snow  fell,  and  on  Saturday  the  snowfall  was 
2.7  inches.  How  many  inches  of  snow  were  on  the  ground  by 
Saturday  night?  n  =  6.9  +  3.4  +  2.7;  13 

3.  What  is  the  perimeter  of  triangle  ABC  shown  at  the  left? 

n  =  3.30  +  9.25  +  11.75;  24.3  ft. 
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Teaching  Pages  268  and  269 


Pupil’s  Objectives 

(a)  To  diagnose  difficulties  involved  in  the  addi¬ 
tion  and  subtraction  of  rational  numbers  which 
are  named  with  decimals;  (b)  to  work  the  end-of- 
chapter  test  on  problem  solving;  and  (c)  to  measure 
computational  ability  on  skills  in  the  four  opera¬ 
tions  with  whole  numbers  and  in  addition  and 
subtraction  of  rational  numbers. 

Background 

Each  row  of  examples  in  the  Diagnostic  Test 
measures  a  particular  skill.  If  a  pupil  misses  more 
than  one  example  in  a  row,  he  is  in  need  of  re¬ 
teaching  for  this  skill.  Study  pages  and  practice 
sets  to  provide  the  assistance  needed  are  listed  at 
the  end  of  each  row  in  the  text.  An  analysis  of 
the  examples  in  each  row  follows. 

1.  In  the  addition,  renaming  of  only  one  partial 
sum  is  required. 

2.  In  the  subtraction,  no  renaming  of  the  sum 
is  required. 

3.  In  the  addition,  renaming  of  two  or  three 
partial  sums  is  required. 

4.  Renaming  of  the  sum  to  facilitate  the  sub¬ 
traction  of  the  known  addend  is  required. 

In  the  Problem  Test,  all  the  problems  except  5, 
8,  and  9  are  1-step  problems  which  require  the 
ability  to  add  and  subtract  rational  numbers  named 
with  decimals  in  order  to  solve  the  mathematical 
sentences. 

Problem  3  involves  an  understanding  of  per¬ 
imeter  of  a  triangle.  In  problem  8  pupils  need 
to  know  that  the  elapsed  time  interval  from  a  given 
time  one  day  to  the  same  time  the  next  day  is  24 
hours. 

The  Computation  Test  includes  examples  for 
each  of  the  four  operations  with  whole  numbers; 
also  addition  and  subtraction  of  rational  numbers 
named  with  fractions  or  with  decimals. 

In  Ex.  13-18,  pupils  must  decide  from  the 
mathematical  sentence  whether  n  represents  an 
unknown  sum,  addend,  product,  or  factor. 

Teacher’s  Preparation 

For  both  the  Diagnostic  Test  and  the  Computa¬ 


tion  Test,  it  would  be  highly  desirable  to  provide 
duplicated  copies  for  pupils. 

For  Ex.  10-12  of  the  Computation  Test,  leave 
ample  space  at  the  right  so  that  pupils  may  make 
a  table  of  multiples  of  the  divisor,  if  they  still  need 
this  step.  Slower  learners  should  be  encouraged  to 
continue  to  make  tables.  Other  pupils  may  wish 
to  check  the  example. 

For  Ex.  13-18  of  the  Computation  Test,  leave 
space  below  each  example  so  that  pupils  may  use 
the  vertical  algorithm  for  the  solution. 

Using  the  Text  Pages 

•  Diagnostic  Test.  After  pupils  complete  this 
test,  you  may  wish  to  correct  them  immediately  to 
determine  which  pupils  need  reteaching. 

•  Problem  Test.  Direct  pupils  to  read  Ex.  1-9 
silently  and  to  ask  for  help  on  any  words  they  do 
not  understand.  Show  these  words  on  the  board 
and  explain  them. 

Tell  pupils  to  work  the  examples  as  directed  on 
the  text  page  and  to  label  the  answer  for  each 
problem,  thinking  of  an  English  sentence  to  answer 
the  problem  question. 

After  the  test  has  been  completed,  discuss  each 
problem.  Have  each  mathematical  sentence  shown 
on  the  board  and  its  solution  found. 

Ex.  1.  On  the  board,  sketch  a  number  line 
scaled  in  tenths,  and  use  an  arrow  to  indicate  a 
reading  of  1.75  (approximately). 

|  | 

Mi  u  i  i  i  i  i  |  1 1 1  1 1  i  i  i  1 1  1 1  i  . . . 

0  t  1  t  2  3 

0.86  1.75 

71  =  1.75-0.86 

Ex.  2-4.  Have  pupils  use  rounded  numbers  and 
estimate  the  answers.  Sketch  a  number-line  picture, 
if  necessary,  for  each  problem. 

Ex.  5.  Have  pupils  find  the  cost  of  the  15  sq.  yd. 
of  linoleum  first,  and  then  determine  the  cost  of 
1  sq.  yd.  [n  =  (32.60  -  7.85)  15] 

Ex.  6-7.  Use  estimated  answers  first  to  check 
the  reasonableness  of  answers. 
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Ex.  8.  Show  the  work  on  the  board  thus: 

9:30  a.m.  Fri.  to  9:30  a.m.  Sat.  is  24  hr. 

9:30  a.m.  Sat.  to  12:00  Noon  Sat.  is  2\  hr. 

12:00  Noon  Sat.  to  4:00  p.m.  Sat.  is  4  hr. 
n  —  24  -f-  2\  -}-  4;  n  =  30^ 

•  Computation  Test.  For  Ex.  13-18,  remind 
pupils  that  the  operation  indicated  in  the  mathe¬ 
matical  sentence  is  not  always  the  operation  to  use 
to  find  the  number  for  n.  Direct  pupils  to  use  the 
vertical  algorithm  for  their  work. 

Children  who  work  slowly  should  be  directed  to 
work  only  selected  items  in  the  test.  You  may 
select  Ex.  1-2;  4-5;  7-8;  12;  and  13-18. 

Individualizing  Instruction 

•  Use  the  test  results  to  determine  each  pupil’s 
growth  in  specific  skills  and  understandings.  Re¬ 
member  that  all  pupils  will  not  show  a  uniformly 
high  level  of  achievement.  However,  all  pupils 
can  show  improvement  from  chapter  to  chapter, 


and  it  is  this  growth  which  should  be  discussed 
with  individual  pupils.  This  is  particularly  impor¬ 
tant  for  slower  learners  whose  growth  should  be 
recognized  and  commended. 

•  Use  the  table  below  to  obtain  the  per  cents  to 
be  entered  on  pupil’s  individual  record  cards. 
(See  Teacher’s  Page  47.) 


Problem  Test 

Computation  Test 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

1 

11 

1 

6 

10 

56 

2 

22 

2 

11 

11 

61 

3 

33 

3 

17 

12 

67 

4 

44 

4 

22 

13 

72 

5 

56 

5 

28 

14 

78 

6 

67 

6 

33 

15 

83 

7 

78 

7 

39 

16 

89 

8 

89 

8 

44 

17 

94 

9 

100 

9 

50 

18 

100 

Suggestions  for  Material  to  Accompany  End-of-Chapter  6  Tests 


After  administering  the  tests  on  pages  267-269 
and  analyzing  the  results,  you  will  find  some  pupils 
who  need  redevelopment  of  some  parts  of  the  work. 
While  you  provide  assistance  for  these  pupils,  more 
capable  pupils  may  engage  in  some  of  the  activities 
described  below. 

Supplementary  Activities 

•  Copy  and  complete  each  sequence. 

a.  0.6;  1.2;  2.4;  _  ?  _;  153.6 

b.  8.56;  8.34;  8.12;  7.02 

c.  0.31;  0.61;  1.21;  38.41 

•  Make  columns  A,  B,  and  C  on  your  paper. 
Copy  the  numerals  below  which  name: 

a.  the  whole  number  1.  (Use  column  A.) 

b.  numbers  less  than  1.  (Use  column  B.) 

c.  numbers  greater  than  1.  (Use  column  C.) 


7 

8 

jjm 

100 

1A 

1  5 

1.00 

0.7 

2.7 

20 

20 

3Ji 

16 

40 

3' 

0.10 

1.11 

0.999 

0-5 

I  9 

3.1 

31 

12 

1  7 

2.57 

0.257 

8.8 
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•  Round  each  number  shown  in  row  (a)  below 
to  the  nearest  whole  number;  those  in  row  (b)  to 
the  nearest  tenth;  and  those  in  row  (c)  to  the 
nearest  hundredth. 


a.  5.3 

6.7 

1-2- 
1  13 

015 

^16 

8.957 

b.  4.36 

0.87 

2.54 

3.15 

9.09 

c.  0.456 

1.271 

8.092 

1.333 

5.809 

•  Copy  each  of  the  following  and  insert  paren¬ 
theses  to  make  true  sentences. 

a.  3.83  +  8.17  -h  3  =  4.00 

b.  6  X  106.37  -  82.37  =  144 

c.  159  X  3.875  +  2.125  =  954 

d.  288  -P  32  +  6.897  =  15.897 

•  Use  decimal  notation  and  find  the  sum  of  the 
amounts  given  in  each  of  Ex.  a-d  below. 

a.  $4 §;  $5|;  $7^  b.  $2f;  $6*;  $lf 

c.  $15 2V;  $8t9o;  $14 2V  d.  $18^;  $24*$,;  $3T9o 


4.  From  the  information  on  the  road  sign  pictured, 
find  the  distance  from  Pine  Lodge  to  Clear  Lake.v 

5.  Mrs.  Adams  paid  $32.60  for  a  window  shade  and 
15  sq.  yd.  of  linoleum.  If  the  shade  cost  $7.85,  what 
was  the  cost  per  square  yard  of  the  linoleum  >v 

n  =  (32.60-  7.85)  +  15;  $1.65 

6.  At  $12.50  per  sq.  yd.,  what  is  the  cost  of  24  sq.  yd. 
of  carpet?  n  =  24  x  12.50;  $300 

7.  The  gas  tank  on  Mr.  Adams’  car  holds  16  gal.  When  he 
stopped  for  gasoline,  it  took  12.7  gal.  to  fill  the  tank.  How 
many  gallons  were  in  the  tank  before  he  filled  it?  n  =  16  -  12. 7;  3.3  gai. 

8.  A  train  trip  between  two  cities  in  the  same  time  zone  took 
from  9:30  a.m.  Friday  to  4:00  p.m.  Saturday.  How  many  hours 
was  the  trip?  30} 

9.  Polygon  ABCD  is  a  parallelogram.  —  ,  — 

DA  and  CB 

a.  Name  two  pairs  of  parallel  sides,  dc  and  AB 

b.  Name  two  pairs  of  vertical  angles. Lk  and  f c 

AD  and  A  B 


How  Well  Can  You  Compute? 


Ex.  1-3.  Subtract 

1.  8§  2.  $50.34  3.  2.610 

2^  18.79  1.478 

6  1  $31.55  1.132 

0  ? 

Ex.  7-9.  Multiply. 

7.  892  8.  74  9.  $10.39 

6  97  18 


Computation  Test  6 

Ex.  4-6.  Add. 

4.  7£  5.  $139.86  6.  3.493 

5|  45.37  6.874 

13f  7.98  5.098 

T193.21  137365" 

^  ip.9^,%0  Divide  46(  R0  $  5.08, 

10.  8)$23.76  11.  35jL6lO  12.  47j$238.76 


5,352  7,178  .  $187.02 

Ex.  13-18.  Find  the  number  for  n. 


13.  n  =  57  X  896  51,072  16.  4§  -f  n  =  9J  4^ 

14.  n  -  2§  =  71  io4  17.  n  _  27.5  =  804.2  831-7 


15.  n  X  94  =  7,332  78  18.  n  -r-  34  =  76  2,584 
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Numbers  as  Great  as  Ten  Million 


Cities 

Population 

New  York 

7,781,984 

Chicago 

3,550,404 

Los  Angeles 

2,479,015 

Philadelphia 

2,002,512 

Detroit 

1,670,144 

Baltimore 

939,024 

Houston 

938,219 

Cleveland 

876,050 

Washington 

763,956 

St.  Louis 

750,026 

Pictographs  [O] 

1.  The  locations  of  the  ten  most  populated  cities 
in  the  United  States  are  shown  on  the  map.  The 
table  gives  the  populations  of  these  cities  as  re¬ 
ported  for  a  recent  year.  Name  the  capital  of  the 
United  States  and  give  its  population.  Washington  763,956 

2.  For  the  five  most  populated  cities,  give  the 

population  rounded  New  York  8,000,000  7,800,000 

.  ^  Chicago  4,000,00  0  3,600,000 

a.  to  the  nearest  million,  l.a.  2,000,000  2,500,000 

Phil.  2,000,000  2,000,000 

b.  to  the  nearest  hundred  thousand. 

Det.  2,000,000  1,700,000 

3.  For  the  next  five  most  populated  cities/give  b- 

,  ,  .  Baltimore  94T),m>0  939,000 

the  population  rounded  Houston  940,000  938.000 

r  r  Cleveland  880,000  876,000 

a.  to  the  nearest  ten  thousand. 

b.  ,1  .  ,  Washington  760,000  764,000 

•  to  the  nearest  thousand,  st.  Louis  750,000  750,000 


4.  Rounded  to  the  nearest  hundred  thousand,  which  cities 
had  a  population  of  900,000?  800,000?  v 

Baltimore  Washington 

Houston  St.  Louis 

Cleveland 


Overview  —  Chapter  7 


•  Resurvey.  In  preparation  for  work  with 
greater  numbers,  pupils  briefly  review  place  value 
in  our  base-ten  system  of  numeration. 

•  Extension.  Pictographs  are  utilized  in  extend¬ 
ing  skill  in  rounding  numbers  and  also  provide  an 
awareness  of  the  type  of  situations  in  which  it  is 
sensible  to  use  rounded  numbers. 

Pupils  are  presented  methods  for  testing  divisi¬ 
bility  of  whole  numbers  by  2,  3,  4,  5,  8,  and  9. 

Division  is  extended  to  include  quotients  named 
by  3-place  numerals  when  the  divisor  is  greater 
than  10;  to  include  one  or  two  zeros  in  the  numeral 
for  the  quotient;  and  for  quotients  which  represent 
amounts  of  money,  to  learn  how  to  express  the  re¬ 
mainder. 

In  the  work  with  ratio,  pupils  learn  the  meaning 
of  ratio,  ways  of  expressing  and  finding  different 
names  for  a  ratio,  and  uses  for  ratio. 

Other  new  ideas  taught  in  this  chapter  are 
double-bar  graphs,  3  line  graphs  using  the  same 
set  of  axes,  scale  drawings,  drawing  floor  plans  to 
scale,  and  using  a  road  map. 

•  Problem-Solving.  To  increase  pupils’  ability 


in  problem-solving,  situations  which  require  more 
than  just  finding  an  answer  are  given — such  as, 
formulating  questions  for  problems,  deciding  the 
operation  to  use  for  problems  without  numbers,  and 
writing  mathematical  sentences  for  2-step  problems. 

•  Geometric  ideas.  Pupils  discover  the  meaning 
of  regular  polygons  by  thinking  about  perimeters. 
The  idea  of  congruency  is  emphasized  by  a  resurvey 
of  congruent  segments,  angles,  and  triangles. 

•  Maintenance.  Throughout  this  chapter  many 
exercises  are  provided  for  maintaining  skills  pre¬ 
viously  learned — which  include  practice  on  the 
four  operations  of  whole  numbers  with  emphasis 
placed  on  the  operation  of  division,  estimation  in 
all  operations,  inequalities,  and  notations  for 
rational  numbers. 

•  Enrichment.  Besides  the  sets  of  Extra  Activi¬ 
ties  included  in  the  reservoir  of  sets  at  the  back  of 
the  book,  on  page  277  pupils  learn  how  to  find  the 
simplest  form  for  a  rational  number  by  using  the 
tests  for  divisibility  by  2,  3,  4,  5,  8,  and  9. 

•  Testing.  The  battery  of  end-of-chapter  tests 
is  included  on  pages  301-303. 


Teaching  Pages  270  and  271 


Pupil’s  Objectives 

(a)  To  learn  to  read  and  write  seven-place 
numerals;  (b)  to  have  practice  in  rounding  num¬ 
bers  to  the  nearest  hundred  thousand  and  to  the 
nearest  million;  and  (c)  to  learn  to  represent 
rounded  numbers  by  a  pictograph. 

Background 

The  work  on  pages  270-271  extends  the  ideas 
and  the  skills  developed  in  earlier  chapters.  On 
pages  24-25  pupils  learned  the  technique  for 
rounding  whole  numbers  to  the  nearest  hundred 
and  thousand.  This  included  the  generalization 
that  a  number  halfway  between  the  two  numbers 
to  which  it  could  be  rounded  would  be  rounded  to 
the  greater  number.  For  example,  2,750,000 
rounded  to  the  nearest  hundred  thousand  would  be 
2,800,000. 


Pupils  need  to  gain  an  awareness  of  the  types  of 
situations  in  which  it  is  sensible  to  use  rounded 
numbers.  They  have  previously  been  exposed  to 
their  use  in  estimating  and  determining  the  reason¬ 
ableness  of  an  answer.  On  these  pages,  they  are 
used  with  statistics  related  to  the  population  of 
cities  and  states  in  the  United  States  and  also 
automobile,  truck  and  bus  registrations.  Other 
types  of  situations  upon  which  attention  may  be 
focused  are  to  be  found  in  geography  and  science 
books. 

Teacher’s  Preparation 

Obtain  a  large  map  of  the  United  States,  similar 
to  the  one  pictured  on  page  270,  for  use  in  motivat¬ 
ing  the  work  on  the  text  page.  Post  on  the  bulletin 
board  illustrations  of  pictographs  which  you  and 
the  more  capable  pupils  may  obtain  from  magazines 
and  newspapers. 
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Pre-Book  Lesson 


Direct  a  pupil  to  count  from  30,000  to  40,000 
by  1,000’s,  and  to  represent  these  numbers  on  the 
board  as  shown  in  column  A  below.  Ask  pupils  to 
round  each  number  from  31,000  through  39,000  to 
the  nearest  ten  thousand.  Refer  pupils  to  Chapter 
1  of  the  text,  page  24,  Ex.  6.  Ask  how  this  state¬ 
ment  should  be  interpreted  when  rounding  35,000 
to  the  nearest  ten  thousand. 

Direct  a  pupil  to  count  by  10,000’s  from  600,000 
through  700,000  and  to  represent  these  numbers 
on  the  board  as  shown  in  column  B.  Have  each 
number  from  610,000  through  690,000  rounded 
to  the  nearest  hundred  thousand. 

Repeat  the  above  procedure  and  have  the  num¬ 
bers  from  8,100,000  through  8,900,000  rounded  to 
the  nearest  million.  Keep  the  work  in  columns  A, 
B,  and  C  on  the  board  for  use  when  pupils  work 
the  examples  in  the  text. 

A  B 

Counting  Counting 

by  1000's  by  10,000s 
30,000  600,000 

31,000  610,000 


39,000  690,000 

40,000  700,000 


Using  the  Text  Pages 

•  Ex.  1.  If  you  have  a  wall  map  of  the  United 
States  in  your  room,  have  pupils  locate  on  it  each 
of  the  cities  listed  in  the  box  on  page  270.  For 
each  city,  have  pupils  tell  whether  it  is  east  or  west 
of  the  Mississippi  River  and  then  name  the  state 
in  which  the  city  is  located. 

•  Ex.  2-3.  Have  the  population  of  each  city 
read  as  shown  in  the  box  before  the  rounding  is 
done.  Next,  develop  on  the  board  a  table  such  as 
the  following.  Have  pupils  justify  each  entry  in 
the  table  by  referring  to  the  material  in  columns  A, 
B,  and  C  which  was  shown  on  the  board  for  the 
Pre-Book  Lesson.  Leave  this  table  on  the  board 
as  pupils  do  the  written  assignment. 
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C 

Counting 

by  100,000s 
8,100,000 
8,200,000 


8,900,000 

9,000,000 


City 

Population 

Rounded  to  the  nearest 

Million 

100  thous. 

New  York 

7,781,984 

8,000,000 

7,800,000 

Chicago 

3,550,404 

4,000,000 

3,600,000 

Los  Angeles 

2,479,015 

2,000,000 

2,500,000 

Philadelphia 

2,002,512 

2,000,000 

2,000,000 

Detroit 

1,670,144 

2,000,000 

1,700,000 

Baltimore 

939,024 

1,000,000 

900,000 

Houston 

938,219 

1,000,000 

900,000 

Cleveland 

876,050 

1,000,000 

900,000 

Washington 

763,956 

1,000,000 

800,000 

St.  Louis 

750,026 

1,000,000 

800,000 

Individualizing  Instruction 

•  Assign  Ex.  5-12  as  independent  work  for  pupils 
who  are  good  readers.  For  other  pupils,  read, 
discuss,  and  work  the  examples  one  at  a  time. 

•  For  slower  learners,  omit  Ex.  12,  or  else  have 
more  capable  pupils  assist  them  in  starting  the 
pictograph  and  showing  at  least  two  of  the  facts 
given  in  the  box. 

•  For  all  pupils,  present  illustrations  such  as  the 
following  to  show  some  common  usages  of  greater 
rounded  numbers. 


Names  of 
the  Planets 

Millions  of  Miles 
from  the  Sun 

Approx.  Diam. 
in  Miles 

Mercury 

36 

3,000 

Venus 

67 

8,000 

Earth 

93 

8,000 

Mars 

142 

4,000 

Jupiter 

484 

89,000 

Saturn 

887 

75,000 

Uranus 

1,780 

32,000 

Neptune 

2,800 

28,000 

Pluto 

3,660 

4,000 

Great 

Lakes 

Approx.  Area 
in  Sq.  Miles 

Ontario 

8,000 

Erie 

10,000 

Michigan 

22,000 

Huron 

23,000 

Superior 

32,000 

Continents 

Approx.  Area 
in  Sq.  Miles 

Australia 

2,950,000 

Europe 

3,750,000 

Antaractica 

5,300,000 

S.  America 

6,800,000 

N.  America 

9,300,000 

Africa 

11,500,000 

Asia 

16,900,000 

•  For  more  capable  pupils,  assign  Extra  Activity, 
Set  178.  These  pupils  may  also  look  up  and 
present  to  the  class  uses  of  rounded  numbers,  such 
as  those  given  above. 


*  Remind  pupils  to  use  numbers  rounded  to  the  nearest  thousand. 

For  Ex.  5-8,  use  numbers  rounded  to  the  nearest  thousand. 

5.  How  much  greater  was  the  population  of  Chicago  than 
Los  Angeles?  1,071,000 


6.  Was  the  population  of  New  York  more  or  less  than  twice 
as  great  as  the  population  of  Chicago?  More  then  twice  as  great 


7.  How  much  greater  than  a  million  was  the  population  of 
Baltimore  and  Washington  together?  703,000 


8.  Which  five  cities  are  located  in  states  which  border  on 
one  of  the  Great  Lakes 
cities.  15,881,000 


9.  If>  in  a  pictograph  of  the  population  of  the  ten  cities 
fisted,  each  k  represents  100,000  people,  how  many  ^ ’s 
would  be  shown  for  each  city?  see  right  margin. 


Ex.  9 

New  York  78 

Chicago  36 

Los  Angeles  25 
Philadelphia  20 
Detroit  17 

Baltimore  9 

Houston  9 

Cleveland  9 

Washington  8 

St.  Louis  8 


10.  From  the  picto¬ 
graph,  give  to  the  nearest 
million  the  population  of 
each  state  fisted.  See 

pictograph 

11.  If  the  census  gives 
the  population  of  Illinois 
as  10,081,158  and  of  Ohio 
as  9,706,397,  how  much 
greater  was  the  population 
of  Illinois  than  Ohio?  374,761 

**  12.  Make  a  pictograph  for  the  number  of  auto¬ 
mobiles,  buses,  and  trucks  registered  in  the  fisted 
states  during  a  certain  year.  Round  each  number 
to  the  nearest  million  and  draw  a  small  simple 
picture  of  a  car  to  represent  each  1  million  regis¬ 
trations.  See  Teacher’s  Page  275. 

#  Extra  Activity.  Set  178. 

Advise  pupils  to  use  the  pictograph  as  a  model  for  making  their  pictograph. 


Number  of  Registrations 

Pennsylvania 

4,628,034 

Illinois 

4,105,402 

Ohio 

4,468,985 

Indiana 

2,253,222 

Virginia 

1,646,088 

Kentucky 

1,351,471 

Population  of  Some  States 

11,000,000  lit. 

Pennsylvania  kkktikkkkkkk 
10,000,000  .... 

kkkkkkkkkk 


Illinois 

10,000,000 

Ohio 


5,000,000 

Indiana 

4,000,000 

Virginia 

3,000,000 

Kentucky 


k  k  k  k  k 

k  k  k  k 

k  k  k 

Each  ^  represents  1  million  people 
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★ 


Emphasize  that  in  decimal  notation  the  place  value  is  multiplied  by  10  in  each  move 
from  right  to  left;  also,  the  place  value  is  divided  by  10  in  each  move  from  left  to  right. 
You  may  wish  to  extend  the  numeral  4,258,763  to  4,258,763.468  and  illustrate  this 


on  the  board. 


4,258,763 

l5 

60 

700 

,,8,000 

|50,000 

200,000 

4,000,000 


Resurvey  [O] 

*  1.  On  the  board,  complete  the  diagram  above  of  the  numeral 
4,258,763.  Give  the  number  indicated  by  each  digit  in  its  place,  v 

See  left  margin. 

2.  What  number  is  represented  on  the  Arithme- Stick?  On 

5  124  379 

the  board,  write  the  numeral  for  the  number  100  million  greater 

than  the  number  represented  on  the  Arithme- Stick.  105,124,379 

1,000,000 

3.  Ten  used  as  a  factor  6  times  gives  what  product?  AThen 
how  many  times  does  the  digit  0  appear  in  the  standard  numeral 
for  1  million?  6 

1,000,000,000 


4.  Write  the  standard  numeral  for  1  billion,  a  How  many 


times  is  10  used  as  a  factor  to  give  the  product  1  billion?  9 


Ex.  5-8.  Write  the  standard  numeral  for 


[w] 


5.  700,000,000  +  80,000,000  +  635,000  +  194  780,635,194 

6.  6,000,000,000  +  157,000,000  +  829,000  +  36  5  6,157,829,365 

7,346,000,000 

7.  (7  X  1,000,000, 000)+(3  X  100,000,000)+ (4  X  10,000,000)+ (6  X  1,000,000}  ?A 

8.  3  X  (10  X  10  X  10  X  10  X  10)  +  7  X  (10  X  10  X  10  X  10)  +  9  X  (10  X  10)  a° 


Ex.  9-14.  Find  the  number  for  n. 


19,448,885,197 


9.  7,348,263  =  6,348,263  +  n  1,000,000  12.  n  =  8,654,702,654  +  10,794,182,643  A 

r>  r\r- /■  1,732,256,235 

10.  8,256,140  =  8,956,140  -  n  700,000  13.  7,692,586,000  =  n  +  5,960,329,765  a 

_  2,016,892,899 

11.  127,430,897  =  107,430,897  +  n  v  14.  972,870,629  =  2,989,763,528  -  n  a 

20,000,000 
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Pupil’s  Objectives 

(a)  To  review  the  concept  of  place  value  through 
billions;  and  (b)  to  extend  ability  to  read  6-  and 
7-place  numerals. 

Background 

This  page  reviews  the  use  of  place  value  to 
represent  millions  and  billions,  and  is  preparatory 
for  the  work  on  page  273  which  involves  numerals 
which  represent  trillions  and  quadrillions. 

Although  the  text  does  not  utilize  the  exponent 
form  for  successive  powers  of  10,  it  is  desirable  to 
include  this  notation  in  the  Pre-Book  Lesson. 

Pre-Book  Lesson 

Develop  on  the  board  a  chart  for  place  values 
from  1  through  1  billion  as  shown  below. 

A  B  CD 

Place  Product  Exponent  £eros  in 


Values 

1 

10 

Expression 

Form 

Numeral 

10 

101 

1 

100 

10X10 

102 

2 

1,000 

10X10X10 

103 

3 

10,000 

10X10X10X10 

104 

4 

100,000 

and  so  on  to 

106 

5 

1,000,000 

106 

6 

10,000,000 

107 

7 

100,000,000 

' 

t 

108 

8 

1,000,000,000 

10X10X10X10 

109 

9 

X10X10X10X10X10 


Have  pupils  give  you  the  place  value  names  and 
record  in  column  A,  the  numerals  representing  the 
values. 

In  column  B,  write  the  corresponding  product 
expressions  using  repeated  factors.  Then  in  column 
C,  show  the  exponent  notation  as  a  shorter  form 
for  column  B.  Next  complete  the  entries  in  column 


D.  Emphasize  the  number  of  zeros  in  the  numerals 
for  1  million,  10  million,  100  million,  and  1  billion. 

Be  sure  to  leave  the  table  on  the  board  so  that 
pupils  may  refer  to  it  as  they  do  the  oral  and 
written  work  on  the  text  page. 

Using  the  Text  Page 

•  Ex.  1.  If  pupils  have  difficulty  in  completing 
the  diagram  on  the  text  page,  ask  them  to  refer 
to  the  table  on  the  board  for  help  with  the  product 
expressions. 

•  Ex.  2.  Ask  one  pupil  to  count  and  another 
pupil  to  record  on  the  board  the  number  of  beads 
on  each  track  of  the  Arithme-Stick.  *  Have  the 
counting  start  at  the  right  with  one’s  place.  As 
the  numeral  5124379  appears,  emphasize  the  need 
to  use  commas  to  group  the  digits  by  threes, 
beginning  at  the  right. 

•  Ex.  5-14.  Discuss  the  odd-numbered  examples 
and  have  the  work  shown  on  the  board.  Then 
assign  the  even-numbered  examples  for  independ¬ 
ent  written  work.  You  may  wish  pupils  to  show 
many  expanded  forms  for  each  example. 

Individualizing  Instruction 

•  For  slower  learners,  provide  duplicated  copies 
of  columns  showing  place  value  and  containing 
the  place  names  with  spaces  below  in  which  to 
write  numerals.  Have  pupils  write  numerals  below 
the  place  names  as  they  work  Ex.  5-8. 

•  Direct  more  capable  pupils  to  show  each  of  the 
numerals  in  column  E  in  expanded  form  using 
exponents  as  shown. 

E  Expanded  Form 

58,670  (5X104)  +  (8X103)  +  (6X102)  +  (7X10) 

605,200  (6X105)  +  (5X103)  +  (2X102) 

1,200,070  (1  X106)  +  (2X105)  +  (7X10) 

•  See  3,  page  xix. 
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Pupil’s  Objectives 

(a)  To  learn  to  read  and  write  numerals  repre¬ 
senting  billions,  trillions,  and  quadrillions;  and 
(b)  to  extend  the  idea  of  periods  and  of  place  value 
to  these  numerals  of  many  places. 

Background 

The  work  on  this  page  may  be  appropriate  for 
only  your  more  capable  pupils.  It  extends  the 
ideas  and  skills  covered  on  page  272  to  include 
very  great  numbers.  In  listening  to  radio  and 
television  programs,  and  in  looking  at  statistics  in 
newspapers  and  magazines,  pupils  will  have  be¬ 
come  aware  of  numbers  in  the  millions  and  perhaps 
billions.  However,  they  may  not  have  heard  the 
terms  trillions  or  quadrillions  as  names  for  periods  in 
a  numeral. 

Pupils  have  gradually  developed  an  understand¬ 
ing  of  the  idea  that  place  values  in  numerals  for 
whole  numbers  are  successive  powers  of  10.  This 
idea  enables  us  to  extend  our  numeration  system 
indefinitely. 

Place  values  for  the  3d,  4th,  and  5th  powers  of 
10  are  in  the  thousand’s  period;  place  values  for 
the  6th,  7th,  and  8th  powers  of  10  are  in  the 
million’s  period;  place  values  for  the  9th,  10th,  and 
11th  powers  of  10  are  in  the  billion’s  period.  This 
idea  may  be  continued  indefinitely. 

Pre-Book  Lesson 

On  the  board,  make  a  diagram  like  the  one 
following.  Write  the  names  of  the  periods  as  in¬ 
dicated.  Show  spaces  for  3  digits  below  each 
period  name.  Indicate  that  we  have  hundreds, 
tens,  and  ones  within  each  period. 

Under  the  period  name  “one,”  write  527  and 
have  the  numeral  read.  Next  write  527  below  the 
period  name  “thousand”  and  have  it  read  527 
thousand  527 . 

Continue  in  the  same  way  to  write  527  below 


each  period  name  and  have  the  resulting  numeral 
read.  The  final  numeral  shown  in  Ex.  a  below 
will  involve  all  six  period  names. 

Next  show  each  of  the  other  numerals  Ex.  b-d 
by  building  them  up  one  or  two  periods  at  a  time. 
Have  each  numeral  read. 


Using  the  Text  Page 

•  Ex.  1.  Show  on  the  35946802 

board  the  numerals  at  the  10753980 

right  and  have  pupils  use  600201  507 
commas  to  separate  them 

into  periods.  Then  have  each  numeral  read. 

•  Ex.  2.  Ask  pupils  to  tell  the  meaning  of  each 
of  the  prefixes  quad,  tri,  bi  and  the  meaning  of 
quadrillion,  trillion,  and  billion. 

•  Ex.  3.  Sketch  on  the  board  a  picture  of  an 
Arithme-Stick,  having  the  separate  sticks  grouped 
into  sets  of  three.  On  it  represent  251,613,015,103 
and  have  this  numeral  read. 


Individualizing  Instruction 

For  slower  learners,  limit  numerals  to  be  read  to 
10  places.  You  may  wish  to  work  Ex.  8-17  orally 
with  them. 
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*  Emphasize  the  idea  that  the  periods  may  continue  indefinitely. 


Quadrillion 

Trillion 

Billion 

Million 

Thousand 

Ones 

9, 

123, 

456, 

087, 

905, 

200 

Trillions  and  Quadrillions 

Extension  [O] 

1.  Read  both  of  these  numerals.  48576309  48,576,309 
Which  numeral  is  easier  to  read?  Why?  Commos  moke  it  easier. 

*  2.  Give  the  names  of  the  periods  shown  in  the  diagram  at 
the  top  of  the  page  and  then  read  the  numeral. 

3.  On  the  board  write  the  numeral  for 
the  number  represented  on  the  Arithme- 
Stick.  Then  read  the  numeral,  v 

321,423,241, 315,306 

Answer  Ex.  4-7  by  writing  on  the  board 
a  numeral  followed  by  the  name  of  a 
period.  For  the  diagram  at  the  top  of 
the  page,  how  much  greater  would  the  number  be  if 

4.  7  were  changed  to  9?  2  mi  1 1  ion  5.  8  were  changed  to  9?  io  million 

6.  4  were  changed  to  6?  v  7.  3  were  changed  to  4?  i  trillion 

200  b  i  1 1  ion 

[W] 

Ex.  8-11.  Write  the  standard  numeral  for  the  number. 

999  999 

8.  1  million  greater  than  499  millions.  500,000,000  9.  1  less  than  1  million,  a 

_  .  ....  355,000.000,000  999  999  99R 

10.  10  billions  greater  than  345  billions.  A  11.  2  less  than  1  billion'. 

Ex.  12-15.  Write  T  or  F. 

12.  999  millions  >10  billions  f  13.  1,000  millions  =  1  billion  T 

14.  1  million  =  1,000  thousands  t  15.  2  trillions  <  999  billions  f 

16.  If  a  man  in  a  bank  counted  $1  bills  at  the  rate  of  one 
bill  a  second,  how  many  dollars  would  he  count  in  a  minute?  60 
an  hour  ?v  If  he  counted  8  hours  each  day,  how  many  dollars 
would  he  count  in  5  days?v30  days?v35  days?  1,008,000 

144,000  864,000 

17.  If  he  counted  a  million  dollars  a  month,  how  long  would 
it  take  him  to  count  1  billion  dollars?  1,000  months,  or  83 1  years 
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*  Emphasize  that  after  the  first  step  in  dividing,  for  each  succeeding  digit  in  the 
dividend  a  digit  must  be  shown  in  the  quotient. 


A 

Step  2 

Step  1 

Step  3 

8 

8  7 

8  1P 

2)1  7  5  8 

2)1  7d5  8 

2)1  7  5'8 

Divide  hundreds 

Divide  tens 

Divide  ones 

R  879 

1,346 

1,980 

3,960 

819,  R 1 

1,639 

2,587,  R1 

*,175 

4,112 

8,224 


Tests  for  Divisibility  of  Whole  Numbers 

By  2,  4,  8,  and  5  [O] 

*  1.  Explain  the  steps  for  the  short  division  form  shown  in 
box  A. 

2.  Use  the  short  division  form  at  the  board  and  divide  each 
number  named  in  box  B  by  2  .  See  box  B. 

3.  For  which  examples  in  box  B  was  the  remainder  0?  1st,  2d, 5th 

4.  When  one  number  is  divided  by  another  and  the  remainder 
is  0,  we  say  that  the  first  number  is  divisible  by  the  second. 

Make  a  similar  statement  about  two  numbers  using  the  word 

multiple  ^en  one  num8er  is  divided  by  another  and  the  remainder  is  zero,  we  say 
*  ’  that  the  first  number  is  a  multiple  of  the  second  number. 

5.  Which  numbers  shown  in  box  B  are  divisible  by  2?v  What 

is  an  easy  way  to  tell  if  a  number  is  divisible  by  2?  if  the  digit  in  the 

one  s  place  names  an  even  number,  the  number  is  divisible  by  2. 

6.  Is  632  divisible  by  4?  Think,  632  =  (6  X  100)  +  _?3? 

a.  Is  100  divisible  by  4?^100  -f-  4  =  _?^  600  -f-  4  =  _?_15° 

IT  i  •  ,  r-  i  S  j  •  i  i  •  Any  multiple  of  100  is 

b.  is  any  multiple  or  100  divisible  by  4 ?a Explain,  divisible  by 4  because 

Yes  J  c  100  is  divisible  by  4. 

c.  Is  32  divisible  by  4?AThen  why  is  632  divisible  by  4?v 

632  =  600  +  32,  and  600  is  divisible  by  4  and  32  is  divisible  by  4,  so  632  is  divisible  by  4. 

7.  Is  1,957  divisible  by  4?  Think,  1,957  =  1,900  + 

It  is  a  multiple  of  100. 

a.  How  do  you  know  that  1,900  is  divisible  by  4?  a 

b.  Is  57  divisible  by  4?NvoThen  is  1,957  divisible  by  4?  No 

8.  Find  the  quotient  and  the  remainder  for  1,957  —  4.  489/  R1 

9.  Which  numbers  shown  in  box  B  are  divisible  by  4?  3,960;  8,224 

10.  Do  you  see  that  a  number  is  divisible  by  4  if  the  number 
represented  by  the  last  two  digits  is  divisible  by  4?  Yes 

11.  On  the  board,  divide  by  8.  a.  l,000v  b.  4,000  vc.  9,000 v 

125  500  1,125 
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Pupil’s  Objectives 

(a)  To  learn  a  short  form  for  division  for  divisors 
named  by  1 -digit  numerals;  and  (b)  to  learn  the 
tests  for  divisibility  of  whole  numbers  by  2,  4,  8, 
and  5. 

Background 

Learning  the  tests  for  divisibility  of  whole  num¬ 
bers  by  2,  3,  4,  5,  8,  and  9  provides  a  technique 
for  determining  factors  common  to  two  or  more 
numbers.  Pupils  have  learned  previously  that  even 
numbers  are  divisible  by  2,  and  that  a  number  is 
divisible  by  5  when  the  numeral  for  the  number 
ends  in  0  or  5.  New  ideas  presented  on  pages 
274-275  include  the  following: 

a.  A  whole  number  is  divisible  by  4  if  the  number 
represented  by  the  last  two  digits  is  divisible  by  4. 
To  illustrate: 

5638  is  not  divisible  by  4,  because  38  =  (4  X  9)  +  2. 
3756  is  divisible  by  4,  because  56  =  (4  X  14)  +  0. 

Note  that  any  multiple  of  100  is  divisible  by  4, 
so  it  is  necessary  to  test  only  the  number  repre¬ 
sented  by  the  last  two  digits. 

b.  A  whole  number  is  divisible  by  8  if  the  num¬ 
ber  represented  by  the  last  three  digits  is  divisible 
by  8.  To  illustrate: 

6254  is  not  divisible  by  8,  because 

254  -  (8  X  31)  +  6. 
7352  is  divisible  by  8,  because  352  =  (8  X  44)  +  0. 

Note  that  any  multiple  of  1,000  is  divisible  by  8, 
so  it  is  necessary  to  test  only  the  number  repre¬ 
sented  by  the  last  three  digits. 

c.  If  a  number  is  divisible  by  8,  it  is  divisible 
also  by  2  and  by  4,  because  2  and  4  are  factors 
of  8. 

d.  If  a  number  is  divisible  by  10,  it  is  divisible 
also  by  2  and  by  5,  because  2  and  5  are  factors  of 
10. 

The  work  on  pages  274-277  dealing  with  divisi¬ 
bility  provides  effective  motivation  for  pupils  to 
learn  to  divide  by  the  so-called  “short  division” 
form. 


Pre-Book  Lesson 

•  Show  on  the  board  the  division  in  three  steps 
as  illustrated  below  in  boxes  A,  B,  and  C.  Ask  a 
pupil  to  explain  each  division. 

Next  arrange  the  work  in  boxes  D,  E,  and  F  as 
shown  and  explain  how  to  do  mentally  the  multi¬ 
plication  and  subtraction  steps  labeled  “Think.” 


A 

Step  (7) 

Divide  hundreds 

7 

8)5960 

56 

3 

B 

Step  (2) 
Divide  tens 

74 

8)5960 

56 

36 

32 

4 

C 

Step  ( 3 ) 
Divide  ones 

745 

8)5960 

56 

36 

32 

40 

40 

R  “o 

D 

E 

F 

7 

7  4 

7  4  5 

8)5  93  6  0 

8)5  93  6  0 

8)5  93 64  0 

Think: 

Think: 

Think: 

7 

4 

5 

8)5  9 

8)3  6 

8)4  0 

5  6 

3  2 

4  0 

3 

4 

4  0 

•  Assign  the  following  examples  to  be  worked  on 
the  board  using  the  short  form.  Direct  pupils  to 
express  the  quotient  in  mixed  form  if  the  remainder 
is  greater  than  0. 

_861f  572f  853f  784| 

7*)  6031  8)4579  6)5123  9)7058 

Direct  pupils  to  write  and  test  a  checking  sen¬ 
tence  for  each  division  example. 

Using  the  Text  Pages 

•  Use  Ex.  1-3  to  reinforce  ideas  developed  in 
the  Pre-Book  Lesson. 

•  Ex.  4.  Make  certain  that  pupils  understand 
the  meanings  of  the  terms  multiple,  factor,  divi¬ 
dend,  divisor,  quotient,  and  divisible.  Have  them 
give  examples  and  mathematical  sentences  to  show 
a  use  of  these  terms. 
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•  Ex.  5.  Review  the  meaning  of  even  and  odd 
numbers.  Have  the  following  multiples  of  100 
divided  by  4  on  the  board:  300;  700;  1,300;  4,200. 

•  Ex.  16-21.  Discuss  these  examples  orally, 
then  assign  Ex.  22-29  for  independent  written 
work.  Direct  pupils  to  use  the  short  division  form 
for  any  division  they  need  to  show  on  their  papers. 
Try  to  have  pupils  generalize  about  divisibility  as 
summarized  in  the  Background  section.  Start  them 
off  by  suggesting  a  divisibility  test  for  2  and  5. 


Individualizing  Instruction 

•  If  slower  learners  do  not  obtain  correct  results 
in  dividing  the  shorter  way,  direct  them  to  con¬ 
tinue  to  use  the  longer  form.  Work  additional 
examples  the  short  way  orally  together  with  them. 

•  For  all  pupils,  assign  Extra  Examples,  Set  106, 
as  needed. 

•  For  more  capable  pupils,  assign  Extra  Activity, 
Set  179. 


ANSWERS  NOT  SHOWN  ON  PAGE  271 


Ex.  12 


Pennsylvania 

Illinois 

Ohio 

Indiana 

Virginia 

Kentucky 


Automobiles,  Buses,  and  Trucks 
Registered  in  Some  States 


Each 


Represents  1  Million  Registrations 
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*  For  each  question,  have  pupils  explain  why  the  answer  is  yes  or  no 
and  show  an  example  to  illustrate 

Y 

12.  Is  any  multiple  of  1,000  divisible  by  8? /Why?  since  1,000  is  „ 

-ri_*  1  r  of  ^  multiPle  of  1,000  will  also  be  a  multiple  of  8. 

13.  Think  of  9,752  as  9,000  +  752.  Is  752  divisible  by  8? 

Then  why  is  9,752  divisible  by  8?  fe&WSibu 

by  8. 

14.  Which  of  the  numbers  shown  in  box  B  on  page  274  are 
divisible  by  8?  3,960;  8,224 

15.  Which  numbers  shown  in  box  C  are  divisible 


i_  4,580 

a.  by  2?  2(680 

1,928 
5,336 


K  Kir  4'580  u  o 2-680 

b.  by  4?  2,680  c.  by  8?  i;928 

1,928  5,336 

5,336 


[W] 


16.  Which  numbers  shown  in  box  C  are  divisible  bv  5^  4<580 

6-175 

17.  A  number  is  divisible  by  5  when  the  numeral  for  the 
number  ends  in  _?°  or  _?_5. 


2,680 


18.  A  number  is  divisible  by  2  when  the  numeral  for  the 
number  ends  in  0,  _?_2,  _?1,  _?  *,  or  _?_8. 


19.  Odd  numbers  are  not  divisible  by  2,  by  4,  or  by  8.  The 
numerals  for  odd  numbers  always  end  in  _?_!,  _??,  _?f  _?Z 
or  9. 

Y  es 

20.  Is  every  multiple  of  1,000  divisible  by  4?Aby  8?  Yes 

*  21.  If  a  number  is  divisible  by  8,  is  it  also  divisible  by  4?  Yes 
by  2^  Is  it  true  that  if  a  number  is  divisible  by  2,  it  will  be 
divisible  also  by  8?  N° 


Box  D.  Copy  the  numerals  for  the  numbers  that  are  3^95 

7,940,  3,032,  3,032  7  090 

22.  divisible  by  4.  23.  divisible  by  8.2-39224.  divisible  bv  5  A 

2,392,  2,232,  2,628  J  2,232 

25.  Write  a  4-place  numeral,  a  5-place  numeral,  and  a  6-place 
numeral  for  numbers  divisible  by  5.  Using  the  short  division 
form,  divide  each  of  the  numbers  by  5.  A  nswers  will  vary. 

Write  a  4-place  numeral,  a  5-place  numeral,  and  a  6-place 
numeral  for  numbers  that  are  An  swers  will  vary. 

26.  divisible  by  4.  27.  divisible  by  8. 

28.  divisible  by  10.  29.  divisible  by  2. 

4  Extra  Examples.  Set  106.  #  Extra  Activity.  Set  179. 


7,940 

3,032 

2,392 

8,757 

2,673 

3,895 

2,232 

2,628 

7,090 

8,103 
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*  Direct  pupils  to  use  the  short  division  algorithm  when  directed  to  divide. 

*  Tests  for  Divisibility  by  3  and  9 

Extension  [O] 

1.  Divide  to  find  if  843  is  divisible  by  3.843  is  divisible  by  3. 

2.  Find  the  sum  of  the  numbers  represented  by  just  the  digits 
of  843.  8  +  4  +  3  =  -?1.?  Is  15  divisible  by  3?Yes 

3.  For  the  numeral  587,  find  the  sum  of  the  numbers  repre¬ 
sented  by  just  its  digits. 

a.  5  +  8  +  7  =  _?2_°  Is  20  divisible  by  3?  No 

b.  Is  587  divisible  by  3?ioWhat  is  the  next  whole  number 
greater  than  587  that  is  divisible  by  3? 588 

4.  Complete  the  addition  in  a  and  b  below  and  then  tell 
which  of  the  numbers,  1,964  and  3,894,  is  divisible  by  3.  3,894 

a.  1,964  b.  3,894 

1  +  9  +  6  +  4  =  _?2_°  3  +  8  +  9  +  4  =  _?!4 


2,952 

1,736 

5,190 

8,244 

2,715 

6,154 

3,056 

7,677 

3,517 

3,920 

4,445 


5.  Do  you  see  that  a  number  is  divisible  by  3  if  the  sum  of 

the  numbers  represented  by  just  the  digits  of  its  numeral  is 

divisible  by  3?  Yes  2,952  8,244 

J  5,190  2,715  7,677 

6.  Which  numbers  shown  in  the  box  are  divisible  by  3?a 

46,  R3  No 

7.  Divide  687  by  9.AIs  the  remainder  0?a6  +  8  +  7  = 

Is  21  divisible  by  9?  n© 

627  _  Yes 

8.  Divide  5,643  by  9  .a  Is  the  remainder  0?a  What  is  the  sum 
of  the  numbers  represented  by  just  the  digits  in  the  numeral?18 
Is  18  divisible  by  9?  Yes 

9.  A  number  is  divisible  by  9  if  the  sum  of  the  numbers 
represented  by  just  the  digits  of  its  numeral  is  divisible  by  ?  !. 

10.  Which  numbers  shown  in  the  box  are  divisible  by  9? 

J  7,677 

11.  If  a  number  is  divisible  by  9,  is  it  also  divisible  by  3?Yes 

Why?  Because  9  is  a  multiple  of  3. 

12.  If  a  number  is  divisible  by  3,  is  it  always  divisible  by  9?  No 
May  it  be  divisible  by  9^.vIf  a  number  is  not  divisible  by  3, 

is  it  ever  divisible  by  9? No 
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Pupil’s  Objectives 

(a)  To  increase  ability  to  use  the  short  form  for 
dividing  by  divisors  named  by  1 -place  numerals; 
(b)  to  learn  the  tests  for  divisibility  of  whole  num¬ 
bers  by  3  and  by  9;  and  (c)  to  apply  ideas  gained 
to  the  finding  of  common  factors  of  numerators 
and  denominators. 

Background 

The  work  on  pages  276-277  is  an  extension  of 
work  on  the  preceding  pages.  New  ideas  presented 
include  the  following: 

a.  A  whole  number  is  divisible  by  3  if  the  sum 
of  the  numbers  represented  by  just  the  digits  of  its 
numeral  is  divisible  by  3.  7,938  is  divisible  by  3, 
because  7  +  9  +  3  +  8  =  27  and  27  -4-  3  =  9; 
but  3,458  is  not  divisible  by  3,  because  3  +  4  +  5  + 

8  =  20,  and  20  =  (3  X  6)  +  2. 

b.  A  whole  number  is  divisible  by  9  if  the  sum 

of  the  numbers  represented  by  just  the  digits  of  its 
numeral  is  divisible  by  9.  5,733  is  divisible  by  9 
because  5  +  7  +  3  +  3  =  18  and  18  9  =  2; 

but  4,879  is  not  divisible  by  9  because  4  +  8  +  7  + 

9  =  28  and  28  =  (9  X  3)  +  1. 

c.  If  a  number  is  divisible  by  9,  it  is  divisible  by  3. 

Pre-Book  Lesson 

•  Review  the  tests  of  divisibility  by  2,  4,  8,  and 
5.  Make  sure  pupils  understand  and  can  generalize 
about  the  tests  as  well  as  being  able  to  work  division 
examples. 

•  Ask  pupils  for  numbers  whose  test  of  divisibility 
has  not  yet  been  discussed.  Try  to  have  pupils 
anticipate  divisibility  tests  for  3  and  9  by  having 
them  work  several  divisions. 

Using  the  Text  Pages 

•  Ex.  1-12.  As  pupils  read  and  discuss  these 
examples,  have  some  of  the  quotients  and  remain¬ 
ders  found  by  using  the  short  division  algorithm 
illustrated  at  the  top  of  page  274  of  the  text.  If 
remainders  are  greater  than  0,  have  the  quotient 
expressed  in  mixed  form. 


•  Ex.  13.  As  pupils  apply  tests  for  divisibility 
to  determine  if  the  entries  in  the  table  are  correct, 
have  them  compute  mentally  and  explain  each 
step  of  their  thinking. 

•  Ex.  14.  Provide  duplicated  copies  of  sheets  of 
paper  separated  into  parts  which  pupils  may  use 
for  copying  and  completing  the  table.  You  may 
wish  to  provide  duplicated  copies  of  the  table, 
leaving  blanks  to  be  filled. 

•  Finding  the  Simplest  Form  for  a  Rational 
Number.  Discuss  Ex.  1-5  and  have  the  work  shown 
on  the  board  before  assigning  Ex.  6-10  for  inde¬ 
pendent  written  work. 

Individualizing  Instruction 

•  Provide  assistance  for  slower  learners  as  a  group 
as  they  copy  and  complete  the  table  at  the  top  of 
page  277. 

•  For  more  capable  pupils,  assign  Extra  Activity, 
Set  180.  For  these  pupils,  show  the  following 
exercises  on  the  board  to  be  worked  independently. 

1.  Twin  primes  are  primes  which  differ  by  two 
like  3,5;  5,7;  and  11,13.  Give  three  other  pairs  of 
twin  primes. 

2.  In  the  table,  notice  that  each  of  the  numbers 
shown  in  column  A  has  exactly  three  factors.  Copy 
the  table  and  show  five  other  numbers  which  have 
exactly  three  factors. 


A 

B 

Number 

Set  of  all  factors 

4 

{1,2,4} 

9 

{1,3,9} 

25 

{1,  5,  25} 

 ?  

 ?  

 ?  

 ?  

 ?  

 ?  

_  ?  _ 

 ?  

? 

“ 

What  do  you  notice  about  all  the  numbers  you 
have  shown  in  column  A? 
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NOTES 
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r 

Advise  pupils  that  more  than  one  division  may  be  necessary;  but  if  they  use  greater 
factors,  they  will  find  the  simplest  form  quicker. 

13.  A  table  of  divisibility  has  been  started  below.  Using  the 
tests  for  divisibility,  find  if  the  answers  given  are  correct,  an  are  correct. 


Dividends 


Divisors 

3,375 

1,854 

3,175 

8,012 

8,217 

6,210 

7,121 

6,408 

2 

No 

Yes 

_  ?  No 

p  Ye 

;  p  No 

_P  Ye 

i  p  No 

Y  es 
? 

3 

Yes 

Yes 

P  No 

P  No 

P  Ye 

s  P  Ye 

;  p  No 

Y  es 

P 

4 

No 

No 

_  ?  No 

?  Ye 

(  _?  No 

_p  No 

pNo 

Y  es 

5 

Yes 

No 

_?  Ye 

5  _?No 

_p  No 

p  Ye 

5  _?N° 

j: 

8 

No 

No 

_?  No 

_  ?  No 

_p  No 

p  No 

_  ?  No 

Y  es 

9 

Yes 

Yes 

_?  No 

_  P  No 

_?  Ye 

s  p  Ye 

p  No 

Yes 

[w] 

14.  Copy  and  complete  the  table.  See  table. 


#  Extra  Activity.  Set  180. 


Finding  the  Simplest  Form  for  a  Rational  Number 


Enrichment  [W] 

1.  Box  A.  Is  expressed  in  simplest  formpNoUse 
the  tests  for  divisibility  by  2,  3,  4,  5,  8,  and  9  to  decide 
which  factors  are  common  to  both  the  numerator  and  the 
denominator.  2  and  3 

2.  Show  how  to  find  the  simplest  form  for  by  using 
only  one  division. 

Ex.  3-5.  Copy  and  complete. 


A 


54 

120 


54  -4-  2  _  27 
120  -4-2  60 

27^-3  _  _q 
60  v  3  “  20 


3. 


6. 


60  -4- 

?3 

_  20 

4  84 

-5-  ?3_  28 

EC 

135  - 

2-  ?  5 

96  -4- 

?3 

—  3  2 

105 

? 3  35 

O* 

150  - 

4-  ?  5 

20  -4- 

?4 

5 

28 

-4-  7  ?4 

27  - 

f-  ?  3 

32 

?4  ' 

“  8 

35 

?7  _  ?  5 

30  - 

?  3 

:.  6-10. 

Express  in  simplest  form. 

90 

T35 

2 

1 

7. 

48 

132 

CO 

• 

120  1 

144  6 

Q  120 
ym  2  16 

5 

9 

1— 1 

o 

• 

27 

30 

9 

TO 


108 

T26 


6 

7 
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*  The  next  major  unit  on  pages  280-290  extends  division  to  include  quotients  named  by 
3-place  numerals.  Therefore,  use  this  test  to  identify  pupils  who  need  more  help  with 
the  easier  steps  before  they  undertake  the  more  complicated  examples. 

*  How  Well  Can  You  Divide? 


Cumulative  Review  of  D.  [W] 

The  examples  below  represent  different  types  of  division  ex¬ 
amples  you  have  worked.  Be  sure  you  understand  each  kind. 

Ex.  1-15.  Copy  and  divide. 


Divisor  a 
multiple  of  10 

„ _ 84,  R0 

1.  80)67720 

T _ 63,  R64 

2.  90)57734 

3. 

„ _ 56,R66 

70)3)986 

Easy  estimation 
of  trial  quotients 

v _ 24,  R20 

4.  72)67788 

v _ 63,  R0 

5.  64)3)392 

6. 

, _ 83,  R3 

92)7)639 

More  difficult  estimation 
of  trial  quotients 

, _ 67,  R0 

7.  89)5,963 

„ _ 57,  R21 

8.  27)1)560 

9. 

„ _ 86,  R0 

68)5)848 

Zero  in  the  numeral 
for  the  quotient 

90. R25 

10.  76)6,865 

T _ 53,  R0 

11.  87)4)350 

12. 

60,  R27 

59)3)567 

Divisors  between 

10  and  20 

- _ 52,  R4 

13.  19)17125 

v _ Z5,R0 

14.  16)1)200 

15. 

„ _ 27,  R0 

18)1)746 

Comparing  Data 


[w] 


Some  National  Parks  of  the  West 

Name  of  Park 

Location 

Year 

established 

Size  in  acres 

2,222,000 

Yellowstone 

Wyoming 

1872 

2,221,773 

791,000 

Yosemite 

California 

1890 

790,951 

242,000 

Mt.  Rainier 

Washington 

1899 

241,782 

260,000 

Rocky  Mountain 

Colorado 

1915 

260,018 

674,000 

Grand  Canyon 

Arizona 

1919 

673,575 

1.  List  the  size  of  each  park  to  the  nearest  thousand  acres,  above. 

2.  The  acre  is  a  measure  of  land.  It  is  4,840  sq.  yd.  or4-f-0sq. 
ft.  For  an  idea  of  the  size  of  an  acre,  think  of  a  square  playground 
which  measures  about  210  ft.  on  a  side. 


3.  What  is  the  difference  in  size  of  the  smallest  and  the 
largest  park  listed?  1,979,991  acres 

4.  How  many  years  were  there  between  the  establishment  of 
Yellowstone  Park  and  Grand  Canyon  Park?  47 
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Pupil’s  Objectives 

(a)  To  take  a  test  covering  the  different  types 
of  division  examples  with  divisors  and  quotients 
named  by  2-digit  numerals;  and  (b)  to  have  prac¬ 
tice  in  solving  verbal  problems  for  which  the  data 
must  be  obtained  from  a  table. 

Background 

After  the  division  examples  at  the  top  of  the 
page  have  been  worked  and  checked  by  pupils, 
you  will  be  able  to  determine  the  extent  to  which 
each  pupil  has  maintained  understandings  and 
skills  in  division  which  were  first  presented  in 
Chapter  4.  If  extensive  reteaching  is  necessary  for 
individual  pupils,  you  may  wish  to  follow  many  of 
the  suggestions  on  teacher’s  pages  148-149  and 
152-157. 

It  has  been  found  that  slower  learners  achieve 
greater  success  in  division  if  they  follow  the  prac¬ 
tice  of  showing  a  partial  table  of  multiples  of  the 
divisor  on  their  papers.  Although  it  is  not  the 
most  economical  procedure,  a  pupil  may  always 
use  as  a  starting  point  for  a  table  the  halfway 
point  in  the  table.  This  means  that  he  first  uses 
the  divisor  for  one  factor  and  5  for  the  other  factor. 

For  Ex.  A  below,  a  pupil  starts  with  the  multiple, 
63  X  5  =  315.  Next  he  compares  302,  the  first 
partial  dividend,  with  315.  Since  315  is  greater 
than  302,  he  writes  63  X  4  =  252  as  the  second 
multiple  in  his  table. 

For  the  second  partial  dividend  504,  the  pupil 
notes  that  504  is  much  greater  than  315,  so  he 
might  skip  63  X  6  and  write  63  X  7  =  441  and 
63  X  8  =  504  in  the  table. 

A 

48 

_xx 

63)3024  2d  multiple - >  63  X  4  —  252 

252  Start  with  - *•  63  X  5  =  315 

504  Skip  this - >  63  X  6  = 

504  3d  multiple  - >  63  X  7  =  441 

R  0  4th  multiple  - *  63  X  8  =  504 


Pre-Book  Lesson 

Have  Ex.  B— C  below  worked  on  the  board,  and 
for  each  example  provide  guidance  in  following  a 
systematic  procedure  as  indicated  below  and  in  the 
Background  section. 

Locate  the  first  partial  dividend.  Decide  upon 
the  number  of  digits  in  the  numeral  for  the  quo¬ 
tient  using  small  x’s  to  locate  these  digits. 

Divide  tens.  Find  the  greatest  multiple  of  the 
divisor  which  can  be  subtracted  from  the  first 
partial  dividend.  Divide  this  multiple  by  the 
divisor  to  find  the  ten’s  digit  in  the  numeral  for 
the  quotient.  Find  the  number  of  tens  left  to  be 
divided  and  bring  down  a  digit  for  the  ones  to 
show  the  second  partial  dividend. 

Divide  ones  by  repeating  the  thinking  for  dividing 
tens. 


B 

G 

46 

56 

XX 

XX 

86)3975 

Multiples 

98)5497 

Multiples 

344 

86  X  4  =  344 

490 

98  X  5  -  490 

535 

86  X  5  =  430 

597 

98  X  6  =  588 

516 

86  X  6  =  516 

588 

98  X  7  =  686 

R  19 

86  X  7  =  602 

R 

9 

Using  the  Text  Page 

Assign  Ex.  1-15  to  be  worked  independently. 
Direct  pupils  to  show  all  their  work  on  their  papers 
and  to  use  plenty  of  space  to  show  tables  of  mul¬ 
tiples  of  the  divisors  if  they  are  needed.  Remember 
that  you  cannot  locate  difficulties  in  pupils’  thinking 
or  in  their  computation  unless  you  can  examine  all 
the  records  they  show  on  paper.  Provide  help  as 
indicated  by  test  results. 

Individualizing  Instruction 

Excuse  your  more  capable  pupils  from  the  Pre- 
Book  Lesson  and  assign  the  exercise  at  the  bottom 
of  the  page  as  an  independent  exercise. 
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Pupil’s  Objectives 

(a)  To  increase  ability  to  write  and  solve  mathe¬ 
matical  sentences  for  verbal  problems  for  which 
the  questions  must  first  be  formulated;  and  (b)  to 
gain  practice  in  computing  mentally. 

Background 

To  formulate  questions  to  make  multiplication 
or  division  problems  to  fit  the  situations  described, 
pupils  will  need  to  be  guided  to  think: 

a.  Are  two  numbers  given  which  may  be  used  as 
factors  to  find  an  unknown  product?  Then  the 
problem  question  must  ask  for  this  product. 

b.  Are  two  numbers  given,  one  of  which  is  a 
product  and  the  other  a  factor,  so  that  an  unknown 
factor  may  be  found?  Then  the  problem  question 
must  ask  for  this  unknown  factor. 

Using  the  Text  Page 

•  Assign  Ex.  1-7  as  independent  work  for  your 
more  capable  pupils.  Discuss  each  situation  orally 
for  other  pupils,  using  the  suggestions  below. 

•  Ex.  1.  Formulate  the  question  “What  was 
the  cost  of  the  refrigerator?”  Write  the  mathe¬ 
matical  sentence  n  =.15  X  24. 

•  Ex.  2.  Ask  what  operation  is  suggested  when  a 
product  (144)  and  one  factor  (36)  are  known. 
Indicate  that  in  the  problem  situation  the  unknown 
factor  represents  the  amount  Sharon’s  father  earns 
per  hour. 


Formulate  the  question  and  write  the  sentence 
n  =  144  4-  36. 

•  Ex.  3.  Ask  what  an  arrangement  of  rows  with 
the  same  number  of  elements  in  each  row  suggests. 
Sketch  on  the  board  an  array  to  represent  the 
orchard. 

Formulate  the  question,  “What  will  be  the  total 
number  of  trees  in  the  orchard?”  Write  the  mathe¬ 
matical  sentence  n  =  27  X  28. 

•  Ex.  4-7.  Continue  as  suggested  for  Ex.  1-3. 

•  Think  Quickly!  As  pupils  take  turns  giving 
answers  orally,  have  them  explain  their  thinking. 
The  following  is  suggestive: 

Ex.  la.  6X4  =  24,  so  6  X  4  tens  =  24  tens  or  240. 
Ex.  2a.  27  =  9  =  3,  so  27  tens  =  9  =  3  tens  or  30. 
Ex.  3a.  Add  hundreds,  3  +  5  =  8,  so  360  +  500  = 
860. 

Ex.  4a.  Subtract  hundreds:  9  —  8  =  1; 

subtract  tens:  8  —  7  =  1;  so  986  —  870  = 
116. 

Individualizing  Instruction 

Direct  more  capable  pupils  to  review  the  work  on 
page  56  of  the  text,  and  then  to  express  each  of 
Ex.  a-e  as  a  product  of  prime  factors.  Suggest 
that  they  make  factor  trees,  using  the  tests  for 
divisibility  to  find  the  factors. 

a.  315  b.  120  c.  525  d.  693  e.  900 
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Advise  pupi  Is  to  see  if  their  answers  to  the  question  they  formulated  are  sensible 
by  thinking  of  an  English  sentence  to  answer  the  question. 

Formulating  Questions  for  Problems 


[w] 

Write  questions  to  make  multiplication  or  division  problems 
for  the  following.  Then  do  the  work  to  answer  the  questions.  t°Z 

1.  Ann’s  family  bought  a  new  refrigerator  and  paid  for  it  with 
15  payments  of  $24  each.  H°w  much  did  the  new 

refrigerator  cost?  $360 

2.  Sharon  s  father  earns  $144  per  week.  He  works  36  hr. 
per  week.  How  mucb  do*s  be 

c  earn  per  hour?  $4.00 


3.  Mr.  Adams  plans  to  plant  an  apple  orchard.  There  will  be 
27  rows  with  28  trees  in  each  TOW  ^ ow  many  trees  will 

he  plant?  756 

4.  A  company  shipped  576  books  to  a  school.  They  were 
sent  in  boxes  containing  32  books  each.  How  many  boxes  of  books 

were  s 

5.  There  were  310  people  who  signed 

up  for  a  bus  tour  of  California.  They  were 
to  travel  in  buses  carrying  not  more  than 
64  passengers  each.  ""  us,d 

6.  Mr.  Davis  bought  a  dozen  evergreen 
trees  at  $8.95  each. 

7.  On  an  expressway  the  distance  from 
city  A  to  city  B  is  231  mi.  The  bus  that 
makes  the  trip  travels  at  the  rate  of  55  mi. 

per  hour.  How  long  does  it  take  the  bus  to  make  the 
trip  from  city  A  to  city  B?  4  j  hr.  or  4  hr.  12  min. 


Think  Quickly! 


Compute  without  paper  and  pencil. 

b 


[o] 

Say  the  answers, 
c 

30  X  70  2,100 


a 

1.  6  X  40  240 

2.  270  -r-  9  30 

3.  360  +  500  860 

4.  986  -  870  ii6 

5.  609  +  150  759 


$8.65  -  $2.05  $6.60 
3  X  $4.20  $12.60 
$28.00  -f-  7 $4.oo 
$6.40  +  $8.40  $14.80 
20  X  $5.00  $ioo 


4,500  5090 

2,050  +  6072,657 
4,960  -  4,060  9oo 
9  X  400  3,600 


d 

4  X  $210  $840 
$2.70  +  $5.08  $7.78 
$630  90$7 

$3.86  -  $3.8O$o.06 
24  X  $5  $120 
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*  Emphasize  the  importance  of  estimating  the  number  of  digits  to 
be  shown  for  the  quotient. 


Quotients  Named  by  Three-Place  Numerals 

[O] 

1.  If  grapefruit  are  wrapped  and  boxed  with  15  in 
each  box,  8,760  grapefruit  are  enough  to  fill  how  many 
boxes  ? 

*  a.  Box  A.  Will  the  quotient  be  less  than  or  greater 
than  100?9/^fffienawill  the  quotient  be  named  by  a  3- 
place  numeral  ?y  There  will  be  _?  3  partial  dividends. 

b.  Box  B.  Divide  hundreds.  What  is  the  greatest 
multiple  of  15  that  can  be  subtracted  from  87?7^here 
is  5  written  in  the  numeral  for  the  quotient?  Above  the  l 

c.  What  is  87  minus  75?i2Does  12  mean  12  ones 
or  12  tens  or  12  hundreds?  12  hundred  =  _?)2?ens. 

How  many  more  tens  have  not  been  divided?  6 

d.  On  the  board,  copy  the  work  in  box  B  and  then 
explain  each  step  as  you  complete  the  division,  see  box  b. 

584 

e.  There  will  be  _?_  boxes  of  grapefruit. 

2.  Tell  which  of  the  following  will  have  quotients 
named  by  3-place  numerals.A  Explain  your  thinking. 

a.  24)9,096  v  b.  87)8,352  c.  8)29,560  d.  18)67750  v 

24x  100<9,096<24x  1,000  v  V  18x  1 00 <6  750 <  18x  1,000 

87x  10<8,352<87x  100  8x  1,000<29,560<8x  10,000  LWJ 

Ex.  3-14.  Divide  and  check. 

^ R  15  _ 39,  R0  149.  RIO  t _ ZZ  R26 

3.  24)9,975  6.  96)3,744  9.  54)8^56  12.  75)5801 

^ — 276^6  _ 55,  R0  , _ 4Z.R16  , _ 7  R86 

4.  29)8,010  7.  36717980  10.  78)^682  13.  96)758 

_ _ LR0  241,  R0  _ 5^  R  15  32.  R71 

5.  89)801  8.  39)97^99  11.  87)450  14.  84)27759 

15.  For  which  of  Ex.  3-14  is 

a.  the  dividend  divisible  by  the  divisor?  Ex.  5,6,7, 8 

b.  the  dividend  a  multiple  of  the  divisor?  Ex.  5, 6, 7, 8 

c.  the  divisor  a  factor  of  the  dividend?  Ex.  5, 6, 7, 8 

16.  Do  your  answers  to  the  questions  in  Ex.  15  indicate  that 
these  are  three  ways  to  express  the  same  idea?  Yes 

♦  Extra  Examples.  Set  107.  #  Extra  Activity.  Set  181. 


T3 

|as 

Sii 


A  X  X 

1  5)8 , 7  6  0 


B 


Divide  hundreds 
5  84 

XXX 

15)8,7  60 
7  5 
1  2 
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Pupil’s  Objective 

To  learn  to  divide  examples  for  which  the 
quotients  are  named  by  3-place  numerals. 

Background 

In  the  work  on  pages  280,  282,  284-290,  pupils 
have  the  opportunity .  to  strengthen  and  extend 
skills  in  dividing  by  numbers  named  by  2-place 
numerals.  You  will  find  a  wide  variation  in  the 
achievement  levels  of  your  pupils,  and  you  will 
need  to  plan  differentiated  lessons  throughout  this 
unit  of  work. 

Slower  learners  will  require  a  great  deal  of  rede¬ 
velopment  as  a  group,  and  assistance  may  be 
provided  for  each  individual  who  has  difficulty  as 
he  works  independently.  Many  slower  learners 
lack  success  in  division  because  they  have  not 
mastered  the  basic  multiplication  facts  and  because 
they  have  difficulty  in  subtracting  when  renaming 
of  the  sum  is  necessary. 

If  pupils  become  fully  aware  of  the  reasons  for 
their  difficulty  in  division,  you  may  be  able  to 
motivate  the  mastery  of  the  facts.  At  least  you 
can  provide  a  test  to  assist  pupils  in  locating  the 
facts  they  do  not  know,  and  then  organize  games 
for  practice.  The  more  capable  pupils  may  work  with 
slower  learners,  using  flash  cards  and  dictation  exer¬ 
cises.  Increase  the  scope  of  the  multiplication 
table  by  using  multiples  of  10  for  one  or  for  both 
factors  as  shown  below. 


Teacher’s  Preparation 

Provide  duplicated  copies  of  multiplication 
“tables”  like  those  shown  above  for  the  use  of 
slower  learners  * 

*  See  8b,  25,  and  26,  page  xix. 


Pre-Book  Lesson 

On  the  board,  develop  a  table  of  15’s  in  the 
form  shown  in  A  below.  Have  pupils  apply  the 
distributive  property  as  they  multiply. 


X 

2 

3 

4 

5 

6 

7 

8 

9 

15 

30 

45 

60 

75 

90 

105 

120 

135 

Now  erase  the  numerals  for  the  products  and 
change  the  factors  2-9  to  the  factors  200-900. 
Have  the  table  as  shown  in  B  completed. 


X 

200 

300 

400 

500 

600 

700 

800 

900 

15 

3,000 

_  ?  _ 

_  ?  _ 

7,500 

9,000 

_  ?  _ 

_  ?  _ 

13,500 

Using  the  Text  Page 

•  Have  Ex.  1  read  aloud.  Ask  pupils  to  use  the 
table  on  the  board  and  estimate  the  answer  to  the 
problem.  Elicit  the  estimate,  “greater  than  500 
and  less  than  600.”  Have  the  thinking  explained. 

Continue  with  questions  la-e  in  the  text.  Have 
the  entire  example  worked  on  the  board. 

•  Ex.  2.  Show  Ex.  a-d  on  the  board  and  for 
each  one  have  the  first  partial  dividend  named. 
Then  use  small  x’s  to  indicate  the  placement  of 
digits  in  the  numeral  for  the  quotient. 

Individualizing  Instruction 

•  Distribute  the  duplicated  copies  of  the  tables 
to  slower  learners.  Assign  a  more  capable  pupil  as  a 
helper  for  each  slower  learner.  Have  the  pupil  give 
orally  the  product  for  each  basic  fact  involved, 
then  give  the  product  for  the  fact  in  the  table. 

When  slower  learners  are  ready,  have  them  show 
the  facts  in  the  blanks. 

•  For  all  pupils,  assign  Extra  Examples,  Set  107, 
as  needed. 

•  For  more  capable  pupils,  assign  Extra  Activity, 
Set  181. 


X 

7 

4 

8 

5 

9 

6 

80 

50 

70 

40 

60 

90 

X 

80 

60 

90 

70 

40 

60 

90 

50 

80 

70 

40 
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Pupil’s  Objectives 

(a)  To  extend  ability  to  solve  verbal  problems 
by  analyzing  problems  without  numbers;  and  (b) 
to  gain  practice  in  computing  mentally  using 
rounded  numbers. 

Background 

Since  one  of  the  major  goals  of  the  Grade-5 
program  is  to  develop  ability  to  translate  a  verbal 
problem  into  a  mathematical  sentence,  a  wide 
variety  of  approaches  have  been  presented.  Among 
these  varied  experiences  are  the  following: 

1.  Using  some  type  of  visual  representation  for 
the  relationships  in  the  problem,  such  as  a  number¬ 
line  picture,  an  array,  or  other  diagrams. 

2.  Analyzing  verbal  statements  containing  quan¬ 
titative  information  and  formulating  questions 
which  may  be  answered  by  using  the  given  data. 

3.  Identifying  facts  which  must  be  supplied  be¬ 
fore  a  question  relating  to  a  verbal  problem  can 
be  answered. 

4.  Disregarding  unnecessary  data  contained  in  a 
verbal  problem  when  formulating  and  solving  a 
mathematical  sentence  to  answer  the  problem 
question. 

5.  Utilizing  data  which  was  unnecessary  to  an¬ 
swer  the  problem  question  to  answer  other  ques¬ 
tions  which  could  be  formulated. 

6.  Analyzing  problems  without  numbers  in  order 
to  generalize  the  mathematical  sentence  for  all 
similar  types  of  problems. 

The  work  on  page  281  illustrates  the  type  of 
problem-solving  help  contained  in  item  6  above. 
Other  similar  sections  have  been  covered  on  pages 
74  and  128. 

Using  the  Text  Page 

•  Assign  Ex.  1—5  as  independent  written  work 
for  your  more  capable  pupils.  Discuss  each  problem 
orally  for  other  pupils  using  the  following  sug¬ 
gestions.  Ask  pupils  about  other  problem-solving 
situations  as  explained  in  the  Background  section. 


•  Ex.  1.  Display  a  map  of  the  United  States 
and  have  pupils  locate  on  it  the  cities  named  in 
the  problem.  Have  pupils  use  a  piece  of  tape  or 
string,  or  a  yardstick,  to  determine  which  distance 
is  greater — from  Detroit  to  San  Francisco,  or  from 
Detroit  to  Miami. 

Suggest  that  pupils  select  some  letter  to  represent 
each  of  the  unknown  distances:  Let 
s  —  number  of  miles  from  Detroit  to  S.F. 
m  =  number  of  miles  from  Detroit  to  Miami. 
d  =  difference  in  the  distances. 

Then  elicit  the  sentence,  d  =  s  —  m.  Sketch  a 
number-line  picture  if  necessary. 

Detroit  j  miles  San  Francisco 

• - - - « 

Detroit  m  miles  d  miles 

•- - • - • 

Miami 

•  Ex.  2.  Have  pupils  turn  to  text  pages  182-183 
and  recall  that  the  problems  were  similar  to  this 
example.  Review  the  factors-product  relationships 
when  d  represents  the  total  number  of  miles  trav¬ 
eled,  r  represents  the  rate  or  the  number  of  miles 
per  hour,  and  t  represents  the  time — in  some  given 
unit  of  time. 

Elicit  the  sentence  for  Ex.  2:  t  =  d  4-  r 

•  Ex.  3.  Let  n  represent  the  number  of  pas¬ 
sengers.  Let  /  represent  the  number  of  dollars 
paid  per  person.  Let  a  represent  the  amount 
collected. 

Elicit  the  sentence:  a  =  n  X/ 

•  Ex.  4-5.  Continue  as  suggested  above. 

•  Inequalities.  Assign  Ex.  1-15  as  a  written 
assignment  for  more  capable  pupils. 

Individualizing  Instruction 

For  more  capable  pupils ,  assign  the  exercise  on 
inequalities  to  be  worked  independently  when  they 
complete  the  written  assignment  at  the  top  of  the 
page. 
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Problems  Without  Numbers 

[W] 

1.  When  you  know  the  airline  distance  between 
Detroit  and  San  Francisco  and  the  airline  distance 
between  Detroit  and  Miami,  how  do  you  find  how 
much  greater  one  distance  is  than  the  other? Subtract 

2.  If  you  are  given  the  distance  and  the  number 
of  miles  per  hour  a  jet  travels  in  going  from  New 
York  City  to  Los  Angeles  nonstop,  how  can  you 
find  the  approximate  length  of  time  the  flight 
takes?  Divide 

3.  If  you  count  the  number  of  adult  pas¬ 
sengers  on  a  plane  and  you  know  the  fare  for  an 
adult,  how  do  you  find  the  total  amount  collected 
for  adult  fares  for  the  trip?  m  ultiply 

4.  When  you  are  given  the  airline  distance  between  Detroit, 
Michigan  and  Paris,  France,  how  do  you  find  the  number  of 
miles  covered  in  a  round  trip  from  Detroit  to  Paris?  Add  or  multiply 

5.  If  a  record  is  kept  of  the  number  of  pounds  of  baggage  for 
each  passenger  on  a  flight,  how  do  you  find  the  total  number  of 
pounds  of  baggage  the  passengers  took?  Add 

Inequalities 

Maintenance  [W] 

Ex.  1-15.  Copy  and  complete  by  writing  =  or  >  or  <  in 
the  blank  to  make  a  true  sentence.  Use  rounded  numbers  and 
compute  mentally. 


1.  60  X  59  _?.  3,600 

6.  47  X  30  _?5  1,500 

11.  72  X  52  .?>  3,500 

2.  51  X  52  2,500 

7.  98  X  17  _?f  1,700 

12.  65  X  30  _?3  1,950 

3.  90  X  91  8,100 

8.  56  X  20  .?:  1,120 

13.  39  X  49  .?f  2,000 

4.  57  X  69  _?1  4,200 

9.  82  X  91  .?.  7,200 

14.  60  X  90  _?:  5,400 

5.  29  X  60  _?“  1,740 

10.  70  X  86  _?f  6,300 

15.  19  X  39  .?i  8,000 

281 

*  Advise  pupils  to  use  a  table  of  multiples  for  the  divisor  if  it  will  help  them. 


. _ 4,  R55 

5.  76)359 

389,  R18 

6.  23)5965 

433.  RO 

7.  65)28,145 


Division  Practice 


[O] 

On  the  board,  copy  Ex.  1-4  without  the  work.  As  you  work 
each  example,  explain  the  use  of  each  partial  dividend.  Compare 
your  work  with  that  in  the  book.  Write  and  test  a  checking 
sentence  for  each. 


1.  524 

93)48,760 


2. 


542 

74)40,108 


3. 


537 

59)31,695 


4.  364 

28)10,200 


46  5 

37  0 

29  5 

84 

2  26 

3  10 

2  19 

180 

186 

2  96 

1  77 

1  68 

40C 

148 

425 

120 

372  148 

413 

112 

28  R  0 

R  12 

R  8 

R 

*  Ex.  5-16.  Tell  how  many  digits  there  will  be  in  the  numeral 
for  the  quotient/eanSP  tKen  tell  what  number  is  the  first  partial 

rh'virVnrl  Ex.  5:  359  Ex.  8:603  Ex.  11:239  Ex.  14:  270 

uiviucnu.  Ex  6;  89  Ex  9.  9g  Ex.  12:  318  Ex.  15:  97 

Ex.  7:  281  Ex.  10:  185  Ex.  13:  617  Ex.  16:  599 

[W] 

Ex.  5-16.  Divide  and  check. 

v _ £25,  R47  k  452,  R 14 

8.  95)60,372  11.  53)23,970 

,  28,  R9  _ _ 242,  R51 

9.  35)989  12.  92)31,883 

v _ 51,  R 18  _ Z26,  R0 

10.  36)17854  13.  85)61,710 


„ _ 5.  R40 

14.  46)270 

_ _ 22Z,  R0 

15.  34)5758 

„ _ 82,  R10 

16.  73)5996 


So  You  Won’t  Forget! 

Maintenance  [W] 

Ex.  1-8.  Rename  in  mixed  form  or  with  a  whole  number. 

15122  3  30  2  4  28  ,2rr  18_  -  29-  97  60  -20  27  - 

9  3  ^  4  44  °*  40  4  6  43°*  7  2?0,  TO  2  Hr  *  25  2s°*  "9“  3 

9.  Which  of  the  following  decimals  and  fractions  are  names 

3.2  44  2.3  0.15  n  1.500 


for  the  number  §? 

Ex.  10-13.  Copy  and  complete  by  writing  =  or  >  or  <  in 

the  blank  to  make  a  true  sentence. 

12  12  <  17 

±^.  i5 - Tq 


10.  it  >>  3- 


30 - T5 


11  9  >=45 

ii.  To  -  r  -  -5-q 


IQ  30.  >  =1 1 

40.  24  -•  -  1-4 


282 


Teaching  Page  282 


Pupil’s  Objectives 

(a)  To  increase  ability  to  find  quotients  named 
by  3-place  numerals;  and  (b)  to  review  understand¬ 
ings  and  techniques  involved  in  renaming  and 
ordering  rational  numbers. 

Background 

After  the  oral  and  written  exercises  on  page  280 
have  been  completed,  you  will  be  able  to  deter¬ 
mine  which  pupils  have  developed  the  ability  to 
continue  in  division  without  additional  develop¬ 
mental  work.  These  more  capable  pupils  may  be 
directed  to  work  independently  and  confer  among 
themselves  if  minor  difficulties  arise.  Questions 
which  cannot  be  answered  cooperatively  may  be 
brought  to  you. 

Using  the  Text  Page 

•  Ex.  1-4.  Focus  attention  on  pupils  who  have 
difficulty  in  dividing.  As  they  work  at  the  board, 
insist  upon  the  use  of  a  table  of  multiples  of  the 
divisor.  Use  colored  chalk  to  identify  the  first 
partial  dividend  and  emphasize  the  use  of  small  x’s 
to  indicate  placement  of  digits  in  the  numeral  for 
the  quotient. 

For  pupils  who  lack  self  direction,  suggest  that 
they  start  a  table  of  multiples  by  using  the  divisor 
for  one  factor  and  5  as  the  other  factor.  Compari¬ 
son  of  this  product  with  the  first  partial  dividend 
will  indicate  whether  the  table  is  to  be  continued 
backward  (using  4,  3,  and  2  as  factors)  or  forward 
(using  6,  7,  8,  and  9  as  factors). 


93  X  5  =  465 


93  X  4 
93  X  3 
93  X  2 


=  372 
=  279 
-  186 


For  Ex.  1  of  the  text,  if  t  93  X  6  =  558 
the  first  multiple  shown  is 
93  X  5  =  465,  pupils  should 
reason  that  although  465  can 
be  subtracted  from  487,  it 
may  not  be  the  greatest  mul¬ 
tiple,  so  the  multiple,  93  X  6  =  558,  should  be 
listed  next. 

Comparison  of  226,  the  second  partial  dividend 
with  465,  indicates  that  the  table  should  be  con¬ 
tinued  backward,  so  93  X  4  =  372,  93  X  3  =  279, 


and  93  X  2  —  186  would  be  the  next  entries  in 
the  table. 

•  Ex.  5-10.  Show  the  examples  on  the  board 
and  for  each  example  use  small  x’s  to  locate  the 
digits  in  the  numeral  for  the  quotient. 

•  Assign  the  section,  “So  You  Won’t  Forget,” 
as  an  independent  written  assignment.  After  it 
has  been  completed  and  checked,  provide  assistance 
on  any  items  which  have  given  pupils  considerable 
difficulty. 


Individualizing  Instruction 

As  slower  learners  work  Ex.  5-16  independently 
on  their  papers,  check  each  example  as  it  is  com¬ 
pleted.  You  may  wish  to  limit  the  difficulties 
involved  to  finding  quotients  named  by  2-place 
numerals.  If  so,  you  may  substitute  the  following 


for  Ex.  5-16  of  the 

text. 

a.  37}2^24 

d.  46)3,051 

g.  92)6,000 

b.  54)3,070 

e.  83)5,154 

h.  185537 

c.  65)4,820 

f.  73)4,187 

i.  28)626 
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Pupil’s  Objectives 

(a)  To  learn  the  properties  of  regular  polygons; 
(b)  to  solve  verbal  problems  involving  regular 
polygons;  and  (c)  to  review  different  ways  of 
expressing  a  measurement. 

Background 

In  the  Pre-Book  Lesson  it  is  suggested  that  pupils 
review  the  properties  of  some  plane  geometric 
figures  which  they  have  studied  previously.  This 
provides  the  background  for  learning  the  properties 
of  regular  polygons  which  have  all  their  angles  and 
all  their  sides  congruent.  Thus  pupils  find  that 
equilateral  triangles  and  squares  may  be  classified 
as  regular  polygons. 

Pre-Book  Lesson 

•  Review  the  idea  of  congruency  of  angles,  seg¬ 
ments,  and  other  geometric  figures.  (Refer  to 
pages  42-44.)  Have  several  pupils  represent  con¬ 
gruent  figures  at  the  board  using  tracing  paper. 


•  Sketch  on  the  board  models  of  different  plane 
geometric  figures  as  shown  in  Fig.  a-h.  Have 


pupils  name  each  figure  represented  and  describe 
its  properties. 

•  Use  acetate  and  make  a  tracing  of  one  angle 
of  Fig.  g.  Show  that  all  the  angles  of  this  model 
are  congruent.  Tell  pupils  that  it  is  a  regular 
hexagon  because  all  of  its  sides  and  all  of  its  angles 
are  congruent. 

Elicit  that  an  equilateral  triangle  and  a  square 
also  have  these  properties.  Therefore,  they  are 
special  kinds  of  regular  polygons. 

•  On  the  board,  show  the  mathematical  sentence 
for  finding  the  measure  of  the  perimeter  of  each 
polygon  and  have  the  sentence  solved. 

Using  the  Text  Page 

•  Ex.  1.  Cut  a  strip  of  tape  25  inches  long. 
Use  large  pins  and  represent  on  the  bulletin  board 
an  equilateral  triangle  having  a  perimeter  measur¬ 
ing  25  inches.  Have  pupils  verify  that  each  side 
measures  approximately  8|  inches. 

•  Ex.  3.  Have  pupils  explain  how  a  25  inch- 
long  strip  of  tape  could  be  used  to  represent  a 
hexagon  with  all  of  its  sides  congruent. 

Individualizing  Instruction 

•  Show  on  the  board  the  information  in  the 
table  below.  Direct  all  pupils  to  copy  and  complete 
the  table. 


Figure 

P. 

Length  of  one  side 

Regular 

hexagon 

Regular 

octagon 

Square 

Equilateral 

triangle 

148  ft. 

50  yd. 

159  ft. 

89  yd. 

_  ?  _  ft.,  or  .  ?  _  ft.  _  ?  _  in. 

-  ?  -  yd.,  or  _  ?  _  yd.  .  ?  .  ft. 

-  ?  -  ft.,  or  _  ?  .  ft.  .  ?  _  in. 

-  ?  -  yd.,  or  .  ?  _  yd.  .  ?  _  ft. 

•  Direct  more  capable  pupils  to  investigate  the 
method  of  constructing  a  regular  hexagon  by 
inscribing  it  in  a  circle. 
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*  Using  the  factors-product  relationship,  tell  pupils  to  think  of  the  perimeter  as 
representing  the  product,  and  the  length  of  one  side  and  the  total  number  of  sides 
ot  the  regular  polygon  as  representing  the  factors. 


Thinking  about  Perimeters 

Regular  polygons  [O] 

1.  Jim  s  mother  has  a  25-ft.  roll  of  fence  to  enclose  a  flower 
garden.  If  she  makes  the  garden  the  shape  of  an  equilateral 
triangle,  how  long  will  each  side  of  the  garden  be?  As  shown 
in  the  box,  explain  why  it  is  sensible  to  divide  the  remainder. 

The  garden  will  be  8J  ft.,  or  _?_8  ft.  _?i  in.,  on  a  side,  w®  can  v 

interpret  a  fractional  part  of  a  foot. 

2.  If  Jim’s  mother  enclosed  a  square-shaped  garden,  each 
side  would  be  _?6Jft.,  or  _?*  ft.  _?  1  in. 

3.  Jim’s  mother  decided  to  make  the  garden  the  shape  of  a 
hexagon  with  all  of  its  sides  the  same  length.  Express  the  length 
of  each  side  in  feet^in  feet  and  inches.  4  ft.  2  in. 

4-  ft. 

4.  A  polygon  which  has  all  of  its  sides  congruent  and  all  of 
its  angles  congruent  is  called  a  regular  polygon.  Are  all  of  the 
figures  represented  above  regular  polygons?  Yes 


[w] 

5.  Picture  a  quadrilateral  which  is  not  a  square  but  which 
has  all  of  its  sides  congruent.v  Is  it  a  regular  polygon?  No 

See  below. 

6.  The  perimeter  of  the  isosceles  triangle  pictured  at  the  right 
is  58  ft.  If  AB  is  15  ft.  long,  what  is  the  length  of2AC?Aof  BC? 
Express  the  length  in  feet  and  also  in  feet  and  inches.  Same  as  *c- 

7.  The  perimeter  of  a  regular  hexagon  is  70  yd.  Express  the 
length  of  one  side  in  yards  and  also  in  yards  and  feet.  1  if  yd.,  or  1 1  yd.  2  ft 

Ex.  5 
Sample 


answer: 
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*  Advise  pupils  to  use  estimation  to  help  them  place  the 
decimal  point  correctly. 


'4yKM> 

HO  CARRYING 
CHARGES  FOR 

36 mm 

% 


n  -i  , _ ,  _ 


$  5.71 

4.  45)$256.95 

$  38.50 

5.  42)$  1,6 17 

$  6.82 

6.  34) $23 1.88 


Quotients  Representing  Amounts  of  Money 

[O] 

1.  The  Davis  family  bought  a  television  set  for 
$340.20.  They  paid  for  it  in  36  weekly  payments, 
paying  the  same  amount  each  week.  What  was  the 
amount  of  each  weekly  payment?  $9.45 

2.  On  the  board,  show  the  work  for  the  division 

in  bOX  A.  See  box  A. 

3.  The  total  price  of  Mr.  Allen’s  new  car  was 
$2,220.  He  paid  for  it  in  24  monthly  payments,  paying  the 
same  amount  each  month. 

No 

a.  Did  he  pay  as  much  as  $100  each  month? a  Was  it 

,  •  24x  100=2,400  and  25x50=  1,200  Since 

nearer  $100  than  $50 ?a Explain.  2,200  is  nearer  2,400  than  1,200,  the 

_  _  „  _ _  .  quotient  is  nearer  100. 

b.  Box  B.  For  2,220  24,  tell  tne  quotient  and  the 

92  r  12  1  y 

remainder'^  Is  it  sensible  to  divide  the  remainder? a  Why?  we  can 

.  ...  .  ,  .  interpret  a  fractional  part  of  a  dollar. 

c.  Mr.  Allen  paid  $92^  each  month.  Is  it  better  to 
express  $92^  as  $92.50?  Yes 

[w] 

*  Ex.  4-15.  Divide.  Express  the  answer  in  dollars  and 


cents  notation. 

$  7.68 

7.  48) $368.64 

$  57.25 

8.  36) $2,061 

$ _ 37.50 

9.  86) $3,225 


10.  78) $42(1 42 

$ _ 94.70 

11.  80)$7,576 

$  492.00 

12.  64) $3 1,488 


£  0.68 


13.  58) $39.44 

$  241,00 

14.  39)$9,399 

$  276.00 

15.  29) $8,004 


16.  Mr.  Davis  earns  $104.50  per  week.  If  he  works  38  hours 
per  week,  how  much  does  he  earn  per  hour?  $2.75 

17.  Mr.  Allen  is  paid  at  the  rate  of  $3.24  per  hour.  If  he 
works  40  hours  per  week,  how  much  does  he  earn  in  a  week?  $129.60 

18.  Henry  worked  9  weeks  during  summer  vacation,  earning 
$12.50  per  week.  He  saved  all  but  $19.25  of  what  he  earned. 

How  much  money  did  he  save?  $93.25 

#  Extra  Activity.  Set  182. 
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Pupil’s  Objectives 

(a)  To  learn  to  find  quotients  which  are  named 
by  3-place  numerals  and  which  represent  amounts 
of  money;  and  (b)  to  gain  practice  in  dividing  the 
remainder  when  it  is  sensible  to  do  so. 

Background 

The  only  new  step  in  the  division  on  page  284 
is  learning  to  place  the  decimal  point  correctly  in 
the  numeral  for  the  quotient.  Pupils  learned  on 
page  242  that  one  important  use  of  decimal  nota¬ 
tion  is  to  express  amounts  of  money.  Throughout 
Grades  4  and  5  pupils  have  had  experience  in 
working  with  numerals  which  represent  very  small 
and  very  large  amounts  of  money. 

All  the  verbal  problems  on  page  284  which  are 
solved  by  division  involve  division  by  a  whole 
number.  Accordingly,  the  decimal  points  in  the 
numeral  for  the  quotient  and  for  the  dividend  may 
be  aligned. 

In  some  of  the  examples,  the  dividend  represents 
an  amount  of  money,  but  its  numeral  does  not 
contain  a  decimal  point.  For  these  examples  it  is 
shown  that  it  is  sensible  to  divide  a  remainder 
greater  than  zero  and  express  the  quotient  in 
dollars  and  cents  notation. 

Pre-Book  Lesson 

•  Show  on  the  a. 

board  the  table  at  ^ 

the  right.  Discuss 
the  different  ways  to 
express  the  amount 
of  money  in  Ex.  a.  e- 

Ask  a  pupil  to  ex-  f. 

plain  the  entries  in  g. 

the  table  for  Ex.  b. 

Complete  Ex.  c-g  in  the  table  in  the  way  Ex. 
a-b  are  done. 

•  Show  the  following  on  the  board  and  ask 
pupils  to  round  each  to  the  nearest  dollar: 

$49.36  $289.78  $754.96  $217.29 


Using  the  Text  Page 

•  Engage  pupils  in  a  discussion  of  the  fact  that 
we  may  buy  many  things  and  pay  for  them  in 
installments  instead  of  paying  cash.  Establish  that 
often  a  cash  down  payment  greater  than  the  regular 
weekly  or  monthly  payment  is  required,  but  at 
other  times  only  the  first  of  a  number  of  payments 
is  required. 

•  Ex.  1 .  Have  the  example  read  and  ask  for  an 
estimate  of  the  amount  of  each  weekly  payment. 
Suggest  that  the  price  of  the  TV  set  be  rounded 
to  the  nearest  dollar.  When  the  estimate  $10  is 
given,  ask  if  the  payment  will  be  less  than  $10  or 
more  than  $10  and  why. 

Ask  pupils  to  express  36  weeks  as  a  number  of 
months.  Have  them  imagine  that  the  TV  set  was 
purchased  on  the  date  the  problem  is  being  con¬ 
sidered.  Determine  the  month  (9  months  hence) 
when  the  TV  set  would  be  completely  paid  for. 

If  the  decimal  point  in  $340.20  leads  to  diffi¬ 
culty  in  performing  the  division,  have  the  example 
worked  first,  thus:  36)34,020 

Then  insert  the  decimal  points  so  the  quotient 
expresses  $9.45.  Compare  the  estimate  $10  with 
the  quotient. 

•  Ex.  3.  After  obtaining  the  quotient  $92§, 
recall  the  work  in  the  Pre-Book  Lesson  and  express 
the  amount  of  the  monthly  payment  as  $92.50. 

•  Ex.  4-6.  Have  these  examples  worked  on  the 
board  and  explained. 

•  Ex.  7-18.  Direct  pupils  to  work  the  odd- 
numbered  examples.  Check  these  answers  and 
discuss  any  difficulties  which  have  arisen  before 
assigning  the  even-numbered  examples. 

Individualizing  Instruction 

For  slower  learners  who  may  still  be  having  dif¬ 
ficulty,  you  may  wish  to  substitute  the  following 
easier  division  examples: 

a.  53)3,872  d.  36)5,148  g.  29)1,754 

b.  64)5,031  e.  83)5,867  h.  47)3^567 

c.  95)2,847  f.  72J4T596  i.  58)4^681 


$! 

<p  75 
$100 

$0.75 

$3^ 

<r»o  7  0 

00 

$3.70 

$1* 

 ?  

 ?  

$6f 

? 

.  ?  

$4^g- 

 ?  

4  ?  

$4^ 

? 

?  _ 

$12i% 

?  _ 

? 
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Pupil’s  Objective 

To  increase  ability  to  write  and  solve  mathe¬ 
matical  sentences  for  two-step  verbal  problems. 

Background 

The  first  two-step  verbal  problem  on  this  page 
is  based  on  the  familiar  social  situation  of  buying 
articles  on  the  installment  plan.  When  a  stated 
amount  is  paid  in  cash,  or  an  allowance  is  made 
for  an  article  turned  in,  there  is  a  balance  to  be 
paid  in  weekly  or  monthly  installments.  Under¬ 
standing  of  the  above  practice  is  necessary  for 
success  in  writing  the  mathematical  sentence  which 
will  involve  the  use  of  parentheses. 

Teacher’s  Preparation 

Anticipate  the  work  on  page  285  and  have  pupils 
post  on  the  bulletin  board  advertisements  of  articles 
which  are  often  purchased  on  the  installment  plan. 

Pre-Book  Lesson 


Article 

Cost 

Down 

payment 

Balance 

Terms 

Color 

TV  set 

$467 

$47 

_  ?  _ 

12  months 
to  pay 

Refrig¬ 

erator 

$328 

$73 

_  ?  _ 

Pay  $17 
per  month 

Washer 
&  Dryer 

$390 

$52 

_  ?  . 

26  months 
to  pay 

Have  some  of  the  advertisements  on  the  bulletin 
board  read  aloud.  On  the  board  prepare  a  table, 
similar  to  the  one  shown,  in  which  you  record  infor¬ 
mation  contained  in  the  current  advertisements. 


Using  the  Text  Page 

•  Ex.  1 .  Relate  the  information  given  to  the 
table  on  the  board.  Discuss  the  method  for  solving 
the  problem,  using  two  separate  steps:  (1)  find  the 
amount  of  the  balance;  and  (2)  find  the  amount 
of  the  monthly  payment. 

Have  the  mathematical  sentence  in  box  A  ex¬ 
plained  and  solved.  Be  sure  pupils  understand 
that  the  result  of  the  operation  indicated  in  paren¬ 
theses  must  be  found  first. 

•  Return  to  the  information  in  the  table  on  the 
board.  Have  pupils  write  and  solve  mathematical 
sentences  for  each  problem  which  may  be  formu¬ 
lated. 

•  Ex.  2-3.  If  pupils  ask  why  dollar  signs  are 
not  used  in  mathematical  sentences,  recall  that  the 
dollar  sign  is  a  label  just  as  lb.,  oz.,  ft.,  yd.,  qt., 
gal.,  and  so  on  are  labels.  However,  when  we 
interpret  the  number  we  find  for  n  in  a  mathe¬ 
matical  sentence,  we  must  use  the  correct  label. 

Point  out  that  the  decimal  point  in  a  numeral 
which  represents  cents,  or  dollars  and  cents,  is  an 
important  part  of  the  numeral.  Discuss  the  differ¬ 
ence  between  these  pairs  of  numerals: 

48.96  and  489.60  205  and  2.05 

Individualizing  Instruction 

•  For  all  pupils,  assign  Extra  Problems,  Set  127, 
as  needed. 

•  Direct  more  capable  pupils  to  use  information 
contained  in  the  advertisements  on  the  bulletin 
board  for  formulating  original  verbal  problems 
similar  to  Ex.  1,  2,  and  8. 
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n  =  (3,389  -  950)  -h-  36 


2,439  36 

_?67f 

$67.75 


B 


n  =  (4  X  27.00) 

=  108  4-  18 
=  >6 


Remind  pupils  that  we  do  not  use  dollar  signs  in  mathematical  sentences.  However, 
do  use  decimal  points  if  the  numerals  we  are  working  with  have  points. 

Mathematical  Sentences  for  Two-Step  Problems 

[o] 

1.  Mr.  Day  is  looking  at  a  new  car  which 
costs  $3,389.  He  will  be  allowed  $950  for  his 
old  car  and  he  can  pay  the  balance  of  the  cost 
of  the  new  car  in  36  monthly  payments.  What 
amount  will  he  pay  each  month? 

a.  Box  A.  Explain  the  mathematical 
sentence.  What  operation  is  to  be  performed 
first?  vWhy?  It.;".indicated 

subtraction  Wlthm  parentheses. 

b.  On  the  board,  do  the  work  to  find  the 
number  for  n.  Express  the  answer  in  dollars 
and  cents  notation.  see  box  a. 

2.  Mr.  Adams  bought  4  tires  at  $27.00  each. 

He  paid  for  them  in  payments  of  $18  each. 

How  many  payments  did  he  make? 

*  a.  Box  B.  Which  operation  is  to  be  per¬ 
formed  first  as  indicated  by  the  parentheses 
in  the  mathematical  sentence?  4  x  27.00 

$108 

b.  What  was  the  total  cost  of  the  4  tires?  a 

c.  Do  the  work  to  find  the  number  for  n.  v 

d.  Mr.  Day  will  make  _?_6  payments  of 
$18  each. 

3.  Box  C.  Is  the  sentence  a  true  sentence?  ve  s 
Why  is  it  a  check  for  the  work  in  box  B  ?  v 

(4  X  27)  represents  the  product,  and  6  and  18  are  factors. 

Ex.  4-7.  Find  the  number  for  n. 


we 


-  18 


Check  for  Ex.  2. 

4  X  27.00  =  6  X  18 
108  =  108 


[W] 


4.  n  =  (2,805  +  5,379)  56  i46f  5.  «  =  (21  x  257)  -*•  35  i54± 

6.  n  =  (5,000  -  1,717)  14  234^7.  n  =  (2,277  -f-  18)  +  20  0  326^ 

8.  Jim’s  father  paid  a  total  of  $6.82  for  18  gal.  of  gasoline  and 
1  qt.  of  oil.  If  the  oil  cost  $0.70  per  quart,  what  was  the  cost  per 
gallon  of  the  gasoline?  n  =  (6.82  -  0.70)  +  is;  $0.34  per  gai. 

♦  Extra  Problems.  Set  127. 

**Tell  pupils  that  in  a  mathematical  sentence  which  involves  division  where  the 

remainder  is  greater  than  zero,  the  answer  should  be  expressed  in  mixed  form.  285 


*  Emphasize  that  0  is  written  in  the  numeral  for  the  quotient  for  any  division  step  in 
which  the  divisor  is  greater  than  the  partial  dividend. 

0  in  the  Numeral  for  the  Quotient 


[o] 


Divide  hundreds 

5 

32)16,272 
16  0 


B 


Divide  tens 
50  8 

32)16,272 


16  0 


27  2 

2  5  6 

77 


1.  The  32  classes  at  Lincoln 
School  collected  16,272  lb.  of  paper. 

What  was  the  mean  average  of  the 
numbers  of  pounds  collected  per 
class  at  Lincoln  School? 

a.  Box  A.  What  is  the  first 
partial  dividend  ?v  Where  is  the  5 

162  hundreds 

written  in  the  numeral  for  the 
quotient?  v w  many  hundreds 

hundred  s  place 

are  left  to  be  divided?  2 

*  b.  BoxB.  2  hundreds  =  _?3° 
tens.  Why  is  27  tens  the  second 
partial  dividend?  v Since  the  sec- 

The  20  tens  left  plus  fhe  7  tens  brought  down  gives  27  tens  as  the  second  partial 

ond  partial  dividend  is  less  than  32,  we  write  0  in  the  dividend, 
ten’s  place  in  the  numeral  for  the  quotient. 

c.  Copy  the  work  shown  in  box  B  and  then 

See  box  B. 

complete  the  division,  a  What  is  the  remainder?  16 

r  .  We  can  interpret  a  fractional  part  of  a  lb. 

d.  Why  is  it  sensible  to  divide  the  remainder?  a 
16  -7-  32  =  _?  _3  2  In  simplest  form,  =  _?I. 

e.  16,272  -?*  32  =  j_??08?The  mean  average  col- 

jvO  2 

lected  per  class  was  _  ?  _  lb. 

[w] 

Ex.  2-9.  Divide.  Be  sure  to  divide  the  remainder 


when.it  is  greater  than  zero. 

onn  1  O  _ q 


309 


703 


809- 


609 


2.  27)8)352  x  3.  25)17, 59q'  4.  85)68, 782^  5.  35)21,31^  „ 

6.  48)14, 712*  7.  63)6)876 3  8.  75)4)750  '  9.  23)15,502 

Ex.  10-15.  Show  your  work. 

_ 8 

10.  56)449  11.  8  x  $7.32  $58.56  12.  49.6  +  54.8  104.4 

13.  89  X  36  3,204  14.  8J  -  5§  2  j  15.  690  X  204  140,760 

♦  Extra  Examples.  Set  108.  #  Extra  Activity.  Set  183. 
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Pupil’s  Objectives 

(a)  To  learn  to  divide  when  the  quotient  is 
named  by  a  3-place  numeral  having  0  in  ten’s 
place;  and  (b)  to  increase  ability  to  divide  re¬ 
mainders  greater  than  zero. 

Background 

The  work  on  the  text  page  presents  an  extension 
of  ideas  and  skills  covered  previously  as  indicated 
by  the  following  references: 

Page  71.  Divisors  less  than  10.  Zero  in  ten’s 
place  in  the  3-place  numeral  for  the  quotient  as 
in  Ex.  A  below. 

A  704 

8)5636 
56 

36 
32 

R  4 

Page  161.  Divisors  between  10  and  100.  Zero 
in  one’s  place  in  the  2-place  numeral  for  the 
quotient  as  in  Ex.  B  above. 

Pupils  need  to  gain  the  basic  understanding  that 
0  is  written  in  the  numeral  for  the  quotient  for  any 
division  step  in  which  the  divisor  is  greater  than 
the  partial  dividend. 

Pre-Book  Lesson 

Provide  practice  in  expressing  fractions  in  sim¬ 
plest  form.  Show  Ex.  a-f  on  the  board  and  have 
pupils  determine  the  greatest  factor  common  to 
numerator  and  denominator,  and  then  use  this 
factor  to  find  the  simplest  form. 


a. 

35  _ 
40  — 

(5V  X  7  _ 
U1X8  — 

7 

8 

rl  45  _ 
Q-  75 

/ 1  5V  X  3 
VI 5/  X  5 

_  3 
—  5 

b. 

1  8 

/18\  X  1  _ 
Vl 8/  X  3  — 

.  1 

„  2  1 

(7)  X  3  . 
\l)  X  7  ’ 

3 

54  — 

'  3 

e.  49  — 

_  7 

c. 

14  _ 
63  ~ 

PD2  — 

X  9  — 

2 

9 

f  -33  _ 

*•  39  — 

/3\  X  11 
V37  X  13 

_  1  1 
—  13 

Using  the  Text  Page 

•  Have  pupils  study  the  picture  and  recall  any 
experiences  in  their  school  in  which  they  collected 
and  sold  papers.  Ask  what  types  of  things  the 
money  earned  might  be  used  for. 

•  Ex.  1.  Have  the  example  read.  Ask  whether 
1,000  lb.  would  be  a  good  estimate.  Ask  about 
200  lb.,  400  lb.,  500  lb.  as  estimates.  Elicit  the 
response  that  32  X  1,000  =  32,000,  or  about 
twice  the  number  of  pounds  collected.  Therefore, 
h  of  1,000,  or  500,  is  a  good  estimate. 

Have  the  division  shown  on  the  board  and 
explained. 

•  If  additional  oral  discussion  is  needed  before 
assigning  the  written  work,  have  the  following 
examples  worked  on  the  board: 

0  65J2W4  (A— ' ■■) 

•  Ex.  2-9.  Direct  pupils  to  work  only  the  even- 
numbered  examples.  Check  answers  for  these 
examples  and  provide  needed  assistance,  then 
assign  the  odd-numbered  examples. 

Individualizing  Instruction 

•  For  slower  learners  you  may  wish  to  continue 
to  assign  less  complex  division  examples.  If  so, 
you  may  substitute  the  following  for  Ex.  2-9  in 
the  text. 

a.  27)1,631  d.  34)2,741  g.  94)5,647 

b.  25)1,764  e.  32)1,876  h.  62)4“050 

c.  85)7,683  f.  83)4,152  i.  76)6,254 

•  For  all  pupils,  assign  Extra  Examples,  Set  108, 
as  needed. 

•  For  more  capable  pupils,  assign  Extra  Activity, 
Set  183.  Also  direct  these  pupils  to  write  and  test 
a  checking  sentence  for  each  of  Ex.  2-9. 


B  80 
59)4765 
472 
R  45 
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Pupil’s  Objectives 

(a)  To  gain  practice  in  dividing  when  numerals 
for  quotients  contain  one  or  two  0’s;  and  (b)  to 
review  the  technique  for  expressing  a  number  as  a 
product  of  prime  factors. 

Background 

The  examples  on  this  page  focus  attention  on 
zeros  in  numerals  for  quotients,  since  it  has  been 
found  that  they  often  cause  difficulty  even  for  more 
capable  pupils.  Using  multiplication  to  check 
quotients  is  probably  the  most  advantageous  way 
to  locate  errors  due  to  omission  of  zeros.  Often  it 
is  sufficient  to  check  by  using  rounded  numbers 
for  the  quotient  and  the  divisor. 

Suppose  a  pupil  finds  the  quotient  96  for 
67,064  -r-  74.  Checking  by  rounding  the  quotient 
to  100,  he  thinks  74  X  100  =  7,400.  Comparing 
74  hundred  with  67  thousand,  the  dividend  indi¬ 
cates  that  96  could  not  be  the  correct  quotient. 
The  pupil  would  then  rework  the  example  to  find 
the  error. 

Pre-Book  Lesson 

•  Show  on  the  board  Ex.  a-d  below.  Ask  pupils 
to  use  multiplication  to  find  which  quotients  are 
incorrect.  Then  have  them  work  the  exercises  to 
find  the  correct  quotients. 

a.  7,982  -v-  26  =  37  b.  78,300  -f-  87  =  900 

c.  40,850  -=-  95  =  430  d.  22,230  4-  39  =  57 

•  Show  on  the  board  Ex.  1-4  of  the  text  without 
showing  the  work.  Direct  pupils  to  work  the 
examples  on  their  papers. 

Using  the  Text  Page 

•  Ex.  1-4.  Have  pupils  compare  their  work 


with  that  in  the  text.  Show  on  the  board  and 
discuss  any  examples  which  gave  difficulty. 

•  Ex.  5.  Have  pupils  first  use  rounded  numbers 
for  the  divisor  and  for  the  quotient  in  each  example 
and  multiply  to  find  if  the  given  quotients  are 
reasonable.  Have  the  multiplication  shown  on  the 
board  as  follows: 

a.  80  X  600  =  48,000  b.  15  X  900  =  13,500 

c.  50  X  700  =  35,000  d.  60  X  700  =  42,000 

Next  have  the  division  for  each  part  of  Ex.  5 
shown.  Emphasize  division  of  a  remainder  greater 
than  0.  Review  the  method  for  expressing  a  frac¬ 
tion  in  simplest  form. 

Since  pupils  have  not  learned  how  to  multiply 
rational  numbers  named  by  mixed  forms,  they  will 
need  to  check  examples  like  those  in  Ex.  5  by 
substituting  numbers  in  the  following: 

Dividend  =  (Divisor  X  Quotient)  +  Remainder 

•  Ex.  6-13.  Have  pupils  first  work  the  even- 
numbered  examples.  Check  the  results  and  pro¬ 
vide  assistance  for  individual  pupils,  and  then 
assign  the  odd-numbered  examples. 

Individualizing  Instruction 

•  For  slower  learners,  substitute  the  following  for 
Ex.  6-13  of  the  text.  Continue  to  provide  indi¬ 
vidual  assistance  as  needed. 

a.  96)3,867  d.  52)4,550  g.  18)1,026 

b.  8274,428  e.  75)3,775  h.  28)2+30 

c.  76)2,295  f.  86)3,655  i.  58)2+66 

•  Direct  more  capable  pupils  to  write  the  division 
example  for  which  each  of  the  following  is  the 
checking  sentence. 

n  =  (72  X  306)  +  24  n  =  (93  X  750)  +  31 

n  =  (27  X  900)  +  18  n  =  (48  X  254)  +  12 
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Review  the  short  cut  for  finding  products  when  one  factor  is 
named  by  a  numeral  ending  in  one  or  more  zeros. 

One  or  Two  0’s  in  the  Numeral  for  the  Quotient 

[o] 

Explain  the  division  for  each  of  Ex.  1-4.  Tell  why  each  0  is 
needed  in  the  numeral  for  the  quotient. 


1.  340 

96)32,640 
28  8 
3  84 
3  84 


2.  730 

54)39,427 
37  8 


1  62 
1  62 


3.  600 

57j34,219 
34  2 

R  19 


4.  900 

15)13,510 
13  5 

R  10 


R 


0 


R 


5.  At  the  board,  find  if  each  of  Ex.  a-d  is  a  true  sentence.  *  n 

A  1 1  are  true . 

a.  50,442  ^  84  =  600J  b.  13,510  15  =  9001 

o 

c.  34,741  49  =  709  d.  45,024  64  =  703J 

[W] 

Ex.  6-9.  Divide.  Do  not  divide  the  remainder. 

. _ 530,  R12  _ 507,  R30  130  R90  unn  d a/. 

6.  45)23,862  7.  94)47^88  8.  56)7^00 '  9.  87)43346 

Ex.  10-13.  Divide.  Divide  the  remainder. 


309f 


700  j 


__  - j  _ 2  _ 540  t  jyi 

10.  75)23,225  11.  86)60,243  12.  18)9,726  13.  28)10,927 


390  ^ 


Complete  Factorization  of  a  Number 

Review;  using  a  factor  tree  [W] 

1.  The  name  which  expresses  a  number  as  a  product  of  prime 
factors  is  called  the  complete  factorization  of  that  number.  Which 
row  in  the  factor  tree  shows  the  complete  factorization  of  the 
number  210?  l  ast  row 

Ex.  2-11.  As  in  the  box,  make  a  factor  tree  to  find  the 
complete  factorization  of  each  number.  Remember  that  the 
order  of  the  factors  in  the  product  expression  does  not  change 
the  complete  factorization. 

2.  156  J56  3.  165 


7.  1502 

,150v 

2  x  75 

/V*A 

2  x  3  x  5  x  5 


156 
/  \ 

2  x  78 

2A2  X/3N9  g  96 

x  2  x  3  x  13  / 


/3x/55 

3x5x11 


315 
3yx  1^5 

4.  315  /*/*'%  5.  213 


3x71 


2  x  A 

2*x  2x^4 
/  /  /  \ 

2  x  2  x  2  x  12 
'  >  f  /  v 

2  x  2  x  2  x  2  x'6 
/  /  /  /  /  \ 
2x2x2x2x  2x3 


9.  500 

/  \ 

2  x  250 
/  ✓  \ 
2x2x  125 
/  /  /  \ 
2x2  x  5  x  25 
•  /  /  /  \ 
2x  2x5x5x5 


10.  105 


3  x  3V5 
{ x  1  x  7 


6.  308 

11.  39 

/  \ 

3  x  13 


210 

5  X/2^ 

;  X  2  X  21 
5  X  2  X  3  X  7 


308 

/x  154 

2x2^77 

2x2x7x11 
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Help  pupils  to  understand  the  relationship  between  rounding  a  number  to 
the  nearest  cent  and  rounding  to  the  nearest  hundredth. 

Finding  Quotients  to  the  Nearest  Cent 

Using  estimation  [O] 

1.  Material  for  12  uniforms  for  the 
majorettes  at  a  school  cost  $54.10.  Find 
to  the  nearest  cent  the  cost  of  each  uniform. 

a.  Estimate  the  answer.  Think, 
12X4  =  48;  12X5  =  60. 
cost  of  each  uniform  between  $4  and  $5  ?a 

b.  Box  A.  Explain  the  steps  for  the 
work.  Why  is  0  written  in  one’s  place 
in  the  numeral  for  the  quotient ?v  ,  , 

The  divisor  is  greater  tnan  the  partial  dividend. 

c.  What  is  the  remainder?  Dividing 
the  remainder  means  that  ead^cp^tume 
cost  f  of  a  cent  more  than  Then, 
to  the  nearest  cent  each  costume  cost  _?*1 

2.  Material  for  52  dance  costumes  cost  $107.64.  Find  to 
the  nearest  cent  the  cost  of  each  costume. 

a.  Estimate  first.  Think,  52  X  2  =  _  ?l°4  Explain  why 
the  answer  will  be  close  to  $2.  $i 07.64  is  dose  to  $104 

b.  At  the  board,  complete  the  work  in  box  B.  See  box  b. 

[W] 

Ex.  3-7.  Find  answers  to  the  nearest  cent.  Use  an  esti¬ 
mate  to  make  certain  that  your  answer  is  reasonable. 

3.  A  carton  containing  24  cans  of  pears  cost  $11.50.  What 

was  the  price  per  can?  Est.  12  24  =  -±  $o.48  per  can 

4.  The  26  members  of  a  garden  club  shared  the  cost  of  a 

party.  If  the  expenses  for  the  party  were  $80.45,  what  was 
each  member’s  share  of  the  cost?  Est.  so  -r  25  =  3 1  $3.09 

5.  At  noon,  98  children  bought  lunches  at  45<£  each.  How 

,  0  rEst.  100x  0.45  =  45 

much  were  the  proceeds  from  the  sale  of  these  lunches?  $44.10 

6.  A  bag  of  potatoes  weighing  18  lb.  sells  for  $1.70.  How 
much  do  the  potatoes  cost  per  pound?  Est-  1-80+  18  =  0.10  $0.09 
♦  Extra  Examples.  Set  109. 
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Pupil’s  Objectives 

(a)  To  extend  ability  to  find  quotients  which 
represent  amounts  of  money:  and  (b)  to  learn  how 
to  express  quotients  to  the  nearest  cent. 

Background 

The  work  on  this  page  presents  an  extension  of 
the  ideas  on  pages  162  and  284.  In  the  division 
on  page  288,  there  is  a  remainder  greater  than  0 
after  the  digit  in  hundredth’s  place  of  the  numeral 
for  the  quotient  has  been  found.  The  new  idea 
involves  the  interpretation  of  this  remainder. 

Pre-Book  Lesson 

Display  a  picture  of  a  rose  garden  in  a  park  or 
in  some  location  familiar  to  the  children.  Ask 
them  to  make  a  guess  as  to  the  cost  per  rose  bush. 
Then  present  the  following  problem  for  them  to 
work  independently. 

“For  one  rose  garden  in  the  park,  the  gardener 
paid  $84.36  for  36  rose  bushes.  For  another  garden 
he  paid  $57.52  for  24  bushes.  Was  the  cost  per 
bush  the  same  for  the  rose  bushes  in  both  gardens? 
To  the  nearest  cent,  what  was  the  cost  per  bush?” 

Have  the  division  shown  on  the  board  and 
explained. 

For  Ex.  a  which  follows,  show  that  or  ^  would 
represent  §  of  a  cent,  so  the  cost  to  the  nearest 
cent  would  be  $2.34  per  bush. 

For  Ex.  b,  since  or  f  of  a  cent  is  greater  than 
|  cent,  the  cost  to  the  nearest  cent  would  be  $2.40 
per  bush. 


a.  $  2.34  b.  $  2.39 

36)$84.36  24)$57.52 


72 

48 

12  3 

9  5 

10  8 

7  2 

1  56 

2  32 

1  44 

2  16 

R 

12 

R 

16 

1  2 

12  4-12  i 

1  6 

16  4-8 

36 

'  36  4  12  “  3 

24 

~  24+8 

Using  the  Text  Page 

•  Use  the  oral  discussion  for  Ex.  1  and  2  to 
reinforce  the  ideas  presented  in  the  Pre-Book  Lesson 
and  to  emphasize  the  importance  of  using  estima¬ 
tion  with  rounded  numbers  as  a  means  of  judging 
the  reasonableness  of  exact  answers. 

•  Ex.  3-6.  After  pupils  complete  the  work  for 
these  examples,  discuss  each  one  and  see  that  the 
remainder  is  interpreted  correctly. 

In  Ex.  4,  the  remainder  is  11.  Dividing  the 
remainder  11  by  the  divisor  26  gives  Show 
that  so  is  less  than 

In  Ex.  6,  the  remainder  is  8.  Dividing  the 
remainder  8  by  the  divisor  1 8  gives  T8g  or  f .  Have 
pupils  tell  why  f  is  less  than  J. 

Individualizing  Instruction 

•  For  slower  learners ,  have  Ex.  3-6  read  aloud, 
discussed,  and  worked  one  example  at  a  time. 

•  For  all  pupils  assign  Extra  Examples,  Set  109, 
as  needed. 

•  Direct  more  capable  pupils  to  formulate  and 
solve  some  verbal  problems  in  which  quotients 
represent  amounts  of  money. 
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Pupil’s  Objectives 

(a)  To  extend  ability  to  write  and  solve  mathe¬ 
matical  sentences  for  verbal  problems;  and  (b)  to 
gain  practice  in  using  rounded  numbers  in  finding 
estimates. 

Background 

Pupils  sometimes  approach  each  verbal  problem 
by  asking  the  teacher,  “Do  I  add,  subtract,  mul¬ 
tiply,  or  divide?”  It  is  hoped  that  this  situation 
will  not  be  found  for  any  pupils  who  have  discussed, 
analyzed,  and  solved  the  many  sets  of  verbal  prob¬ 
lems  in  Mathematics  We  Need,  Books  4  and  5. 

Every  effort  must  be  made  to  help  pupils  realize 
that  the  reason  for  including  so  many  sets  of  verbal 
problems  is  to  provide  practice  in  translating  a 
relationship  expressed  in  words  into  a  mathematical 
sentence.  The  pupil  must  do  the  “reasoning”  to 
decide  whether  an  addends-sum  relationship  or  a 
factors-product  relationship  is  involved.  If  he  de¬ 
cides  that  it  is  an  addends-sum  relationship,  he 
may  use  either  addition  or  subtraction.  If  he 
decides  that  it  is  a  factors-product  relationship,  he 
may  use  either  multiplication  or  division. 

If  the  problem  involves  two  steps,  any  combina¬ 
tion  of  the  above  operations  may  be  required.  To 
indicate  which  step  is  to  be  performed  first,  this 
step  is  enclosed  in  parentheses. 

Using  the  Text  Page 

•  Ex.  1-5.  Ask  pupils  to  read  the  set  of  prob¬ 
lems  silently  and  to  ask  about  the  meaning  of  any 
words  they  do  not  understand.  The  words  which 
may  give  difficulty  are:  treasurer,  bazaar,  pro¬ 
ceeds,  mean  average,  and  previous. 


•  Direct  pupils  to  write  a  mathematical  sentence 
for  each  problem,  letting  some  letter  represent  the 
number  that  is  not  known.  Tell  pupils  not  to 
solve  the  sentences. 

After  pupils  have  written  sentences,  have  each 
one  shown  on  the  board  and  justified.  Remind 
pupils  that  we  do  not  use  dollar  signs  in  mathe¬ 
matical  sentences,  but  do  not  mark  sentences  con¬ 
taining  dollar  signs  wrong. 

Indicate  that  we  may  use  any  letter  to  represent 
the  unknown  number,  and  on  page  289  pupils  may 
wish  to  use  the  following: 

Ex.  1.  =48  X  3.50 

Ex.  2.  p  =  243.76  -  48.80 

Ex.  3.  c  =  158.40  -r-  96,  or  96  X  c  =  158.40 

Ex.  4.  m.a.  =  46.90  -5-  14 

Ex.  5.  a  =  104.50  —  19.68,  or  a  -f-  19.68  =  104.50 

•  For  the  section,  “How  Well  Can  You  Follow 
Directions?,”  direct  pupils  to  first  write  and  solve 
a  mathematical  sentence  using  rounded  numbers 
to  replace  some  of  the  numbers  given.  Have  these 
sentences  shown  on  the  board  and  discussed  before 
pupils  compute  to  find  answers  for  Ex.  1-14. 

Individualizing  Instruction 

•  Your  more  capable  pupils  may  be  directed  to  do 
both  parts  of  page  289  independently.  Make 
certain,  however,  that  they  write  a  mathematical 
sentence  for  each  verbal  problem.  Ask  them  to 
write  an  English  sentence  on  their  papers  to  answer 
each  problem  question. 

•  Direct  more  capable  pupils  to  formulate  original 
verbal  problems  appropriate  for  the  numbers  and 
operations  indicated  in  Ex.  1-5  in  the  exercise  at 
the  bottom  of  the  page. 
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*  Instruct  pupils  to  complete  the  division  by  dividing  the 
remainder  by  the  divisor. 

Problem-Solving 

[w] 

1.  The  club  treasurer  is  collecting  dues,  which 
are  $3.50  per  member.  What  amount  will  the 
treasurer  have  collected  when  all  48  members  pay 
their  dues?  $i 68.00 

2.  The  club  held  a  bazaar  to  earn  money.  At 
the  bazaar,  the  proceeds  were  $243.76.  If  the  ex¬ 
penses  were  $48.80,  what  was  the  profit?  $  194.96 

3.  The  treasurer  reported  that  the  proceeds 
from  the  sale  of  96  tickets  for  a  luncheon  were 
$158.40.  What  was  the  price  of  each  ticket?  $1.65 

4.  The  club  sends  plants  to  members  who  are  ill.  One  year, 
the  club  spent  $46.90  for  14  plants.  What  was  the  mean  average 
of  the  costs  per  plant?  $3.35 

5.  At  the  end  of  the  year  the  club  had  $104.50  in  the  bank. 
This  was  $19.68  more  than  they  had  at  the  end  of  the  previous 
year.  What  amount  did  the  club  have  in  the  bank  at  the  end  of 
the  previous  year?  $84.82 


How  Well  Can  You  Follow  Directions? 

[W] 

Make  and  record  an  estimate  first.  Use  your  estimate  to  help 
you  decide  whether  your  answer  is  reasonable. 

Est.  9  x  50  =  450  Est.  17-4=13 

1.  Multiply  $49.89  by  9.  $449.01  8.  Subtract  3.8  from  17.1.  13.3 

Est.  80  -  66  =  14  Est.  100  x  86  =  8,600 

2.  Subtract  $65.98  from  $80.15.  $14,179.  Multipy  86  by  98.  8,428 

Est.  63 -r  9=  7  Est.  900  -r  30  =  30 

3.  Divide  $63.81  by  9.  $7.09  *  10.  Divide  957  by  32.  29f§ 

Est.  160  +  100  =  260  Est.  17  +  30  =  47 

4.  Add  $159.27  and  $101.75.  $261.02  11.  Add  16.8  and  29.7.  46.5 

Est.  11-4  =  7  Est.  60  x  20  =  1,200 

5.  Subtract  3J  from  10^.  6  f  12.  Multiply  21  by  59.  1,239 

Est.  800  =  40  =  20  Est.  10+35  =  45 

6.  Divide  819  by  39.  21  13.  Add  9T7n  and  35.  44  ^ 

Est.  30  x  3  =  90  Est.  40+9=49 

7.  Multiply  $2.98  by  32.  $95.36  14.  Add  $39.60  and  $8.89.  $48.49 


*  Encourage  pupils  to  explain  their  thinking  as  they  choose  the 
estimate  which  they  think  is  best. 


Practice  in  Estimating 

[O] 

Ex.  1-6.  Tell  which  estimate  named  after  the  problem  is  the 
best  of  the  three  estimates. 


1.  Jefferson  School  paid  $46.44  for  36  music  books.  What 

was  the  cost  per  book?  $1-29  $0.95  $1.25  $2.00 

2.  What  would  be  the  cost  of  250  reading  books  at  $2.98 

each?  $745.oo  $750  $600  $500 


3.  Mr.  Tee  paid  $146.25  for  75  young  apple  trees.  What  was 

the  cost  per  tree?  $1.95  $2.00  $1.00  $0.50 

4.  Tom  saved  $58.44  in  one  year.  What  was  the  mean-average 

amount  saved  per  month?  $4.87  $4.00  $5.00  $6.00 

5.  There  were  297  tickets  sold  for  a  hockey  game.  If  tickets 
sold  for  $1.50  each,  what  amount  was  collected?  $455.50 

$200  $300  $450 


6.  During  a  15-day  period,  Jim  earned  $147.75.  What  was 
the  mean  average  of  his  earnings  per  day?  $9.85 

$9  $10  $12 


[w] 

Now  work  each  of  Ex.  1-6.  Compare  your  answer  and  the 

estimate.  See  examples  above. 


Finding  Mistakes  by  Checking 


[W] 

Write  and  test  a  checking  sentence  for  each  of  Ex.  1-8  to 


find  which  are  incorrect. 

3 

472f 


Work  the  incorrect  examples. 

580  5 

87  -508  ,470 


1.  27)12,771  2.  96)^352  3.  67)38,860  4.  86)49,020 


R  0 

4 

39)S 

5.  54)21,304 

R  tr 

28 


R  0 

609 

6.  15^97140 

R  5 


R  0 

796 

7.  80)63,720 
R  40 


R  0 

809 

-89 

8.  73)59,057 
R  0 
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Pupil’s  Objectives 

(a)  To  increase  ability  to  estimate  answers  for 
verbal  problems;  and  (b)  to  gain  practice  in  finding 
if  quotients  are  correct  by  writing  and  testing 
checking  sentences. 

Background 

The  exercise  at  the  top  of  the  page  provides  a 
slightly  different  aspect  of  estimating  than  that 
contained  in  the  exercise  at  the  bottom  of  page 
289.  For  the  verbal  problems  in  Ex.  1-6,  each 
solution  is  obtained  by  either  multiplication  or 
division.  However,  the  best  estimate  for  each 
quotient  may  be  selected  by  multiplication  of  a 
given  estimate  by  the  divisor. 

The  exercise  will  prove  to  be  most  valuable  if 
pupils  are  encouraged  to  explain  their  thinking  as 
they  selected  each  “best  estimate.” 

Using  the  Text  Page 

•  Ex.  1-6  (oral).  Have  each  verbal  problem 
read  aloud  and  its  mathematical  sentence  placed 
on  the  board.  Then  have  the  best  estimate  selected 
and  justified.  Encourage  pupils  to  express  their 
ideas  somewhat  as  follows: 

Ex.  7 .  n  =  46.44  -f-  36,  or  n  X  36  =  46.44 

$0.95  is  nearly  $1.00.  36  books  at  $1.00  would 
cost  $36;  at  $2.00  they  would  cost  $72.  The  given 
cost  is  $46.44,  which  is  greater  than  $36  and  less 
than  $72.  Therefore,  the  best  estimate  is  $1.25. 


Ex.  2.  n  =  250  X  2.98 

$2.98  is  close  to  $3.00,  3  X  250  =  750,  so  the 
best  estimate  is  $750. 

Ex.  3.  n  =  146.25  -f-  75,  or  n  X  75  -  146.25 

The  cost  of  75  trees  at  $1.00  each  would  be  $75; 
at  $2.00  each  would  be  $150.  Since  $146.25  is 
close  to  $150,  the  best  estimate  is  $2.00. 

•  Ex.  1-8  (bottom  of  page).  Direct  pupils  to 
write  checking  sentences  for  Ex.  1-8.  Check  to 
make  certain  pupils  have  written  the  correct  sen¬ 
tences,  then  have  them  complete  the  work  to  find 
if  the  given  quotients  and  remainders  are  correct. 
Have  the  sentences  written  with  n,  then  for  each 
example  compare  the  number  for  n  with  the  given 
dividend. 

Ex.  7.  n  =  (27  X  472)  +  0;  n  =  12,744 

Since  the  given  dividend  is  12,771,  the  checking 
sentence  indicates  that  the  answer  as  given  is 
incorrect. 

Ex.  2.  n  =  (96  X  87)  +  0;  n  =  8,352 

Since  the  given  dividend  is  8,352,  the  checking 
sentence  indicates  that  the  answer  as  given  is 
correct. 


Individualizing  Instruction 


Show  Ex.  a-f  below  on  the  board  and  direct 
more  capable  pupils  to  mark  each  sentence  T  (true) 


or  F  (false). 

a.  5,968  -r-  65  <  100 

b.  37,204  -r-  39  >  1,000 

c.  18,756  -T-  15  >  1,000 


d.  3,867  -r-  24  >  200 

e.  4,092  -h  13  >  300 

f.  9,865  -t-  25  <  400 
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Pupil’s  Objectives 

To  review  geometric  concepts  related  to  (a)  the 
intersection  of  lines,  rays  and  segments;  (b)  con¬ 
gruence  of  segments,  angles,  and  triangles;  and  (c) 
identification  of  different  kinds  of  angles. 


Background 

Most  of  the  geometric  concepts  and  the  notation 
included  in  the  exercise  on  the  text  page  were 
introduced  as  early  as  Chapters  1  and  2  of  this 
book.  Pupils  have  had  the  opportunity  for  re¬ 
teaching  and  review  of  these  concepts  frequently 
throughout  Chapters  3-6.  It  is  anticipated  that 
all  except  your  very  slowest  learners  will  have 
gained  mastery  of  the  following  concepts  which  are 
resurveyed  on  the  text  page. 


Segment 

Line 

Ray 

Angle 

Intersecting  lines 
Perpendicular  lines 


Acute  angle 
Right  angle 
Congruent  segments 
Congruent  angles 
Congruent  triangles 


Pre-Book  Lesson 

Show  on  the  board,  or  on  newsprint,  the  illustra¬ 
tions  of  the  geometric  figures  which  follow,  and 
also  the  names  of  the  geometric  figures  which  may 
be  identified.  Have  pupils  go  to  the  board  to 
point  out  the  following  on  the  drawings: 


AB 

BC 

ZGJH 

2  right  angles 

AB 

CB 

ZGJI 

intersecting  lines 

ABf 

BC 

3  acute  angles 

perpendicular  lines 

BA 

CB 

3  obtuse  angles 

Remind  pupils  of  the  way  to  make  and  use  a 
model  of  a  right  angle.  Recall  also  that  a  tracing 
of  an  angle  may  be  made  by  locating  the  vertex 
and  one  point  on  each  of  the  rays.  A  tracing  of  a 
triangle  requires  the  location  of  the  three  points 
only.  Demonstrate  these  ideas  for  pupils. 


Using  the  Text  Page 

Ex.  1-22.  Direct  pupils  to  fold  a  sheet  of  ruled 
paper  lengthwise  and  write  the  numerals  1-11  in 
one  column,  and  12-22  in  the  other  column.  Tell 
pupils  to  write  the  answer  for  each  question  beside 
the  appropriate  numeral. 

Caution  pupils  to  observe  very  carefully  the 
symbol  for  the  geometric  figure  under  considera¬ 
tion.  Tell  them  to  be  certain  to  read  and  think: 

line  when  they  see  ■* - ► 

segment  when  they  see  - 

ray  when  they  see  - *■ 

•  You  may  wish  to  have  pupils  check  their  own 
work,  or  you  may  wish  to  use  this  exercise  as  a 
test  of  each  pupil’s  grasp  of  the  geometric  concepts 
resurveyed. 

Individualizing  Instruction 

•  Provide  reteaching  for  slower  learners. 

•  For  more  capable  pupils ,  assign  Extra  Activity, 
Set  184. 
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*  You  may  wish  to  use  this  page  as  a  test  to  determine  how  well 
pupils  understand  the  ideas  resurveyed. 


Congruent  Segments,  Angles,  and  Triangles 

Resurvey  [W] 

For  Ex.  1-8,  refer  to  box  A. 

Name  the  intersection  of 

1.  AB  and  BE.  point  B 

3.  DE  and  AB.  {  I 

Write  another  name  for 
5.  BC.  be 


2.  DE  and  CD.A 
4.  CA  and  AD.c 


6.  DE.  ed 

Zbca 
8.  ZACB.  A 


7.  AD  .  Sample  answer:  AC 

Ex.  9—14.  Box  A.  Write  T  or  F.  Make  tracings 
if  you  need  help. 

9.  Although  not  shown,  more  lines  than  can 
be  counted  contain  point  C.  t 

10.  One  and  only  one  line  can  contain  both 
points  B  and  F.  t 

11.  Point  F  is  in  the  interior  for  Z  BCD.  t 

12.  AD  appears  to  be  perpendicular  to  BE.  f 

13.  AB  appears  to  be  congruent  to  ED.  f 

14.  Z  BCD  appears  to  be  an  acute  angle,  f 
For  Ex.  15-22,  refer  to  box  B.  Write  T  or  F. 

15.  A  GHI  appears  to  be  congruent  to  AJKL.f 

16.  AGHI  appears  to  be  congruent  to  AMNO.t 

17.  AGHI  appears  to  be  congruent  to  APQR.t 

18.  Z  GIH  appears  to  be  a  right  angle,  f 

19.  Z  ONM  appears  to  be  congruent  to  ZRQP.t 

20.  Z  LKJ  appears  to  be  an  acute  angle,  t 

21.  LK  appears  to  be  congruent  to  MO.  f 

22.  JL  appears  to  be  perpendicular  to  LK.  t 
%  Extra  Activity.  Set  184. 
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*  Advise  pupils  that  when  writing  a  ratio  described  in  a  statement,  the  number  being 
compared  is  shown  first,  and  the  number  you  are  comparing  it  to  is  shown  second. 

Ratio 

Meaning  [O] 

1.  How  many  more  balloons  than  pennants  are  shown?  2 How 
many  fewer  pennants  than  balloons  are  there?  2 

Another  way  to  compare  the  number  of  objects  in  the  two  sets 
is  to  think.  There  are  5  balloons  matched  with  3  pennants ,  or  the 
ratio  of  the  number  of  balloons  to  the  number  of  pennants  is  5  to  3. 

This  may  be  written,  5:3. 

2.  Now  think  about  the  pennants  first.  The  ratio  of  the 
number  of  pennants  to  the  number  of  balloons  is  _  ?  _3  to  _  ?  A 
To  express  this  ratio,  we  write,  3:.?L 

3.  The  ratio  of  plates  to  cups  is  _?£  to  _?®.  Of  course, 
we  mean  the  number  of  plates  and  the  number  of  cups,  but  we 
often  shorten  the  statement.  The  ratio  ot  cups  to  plates  is  _?® 
to  _?5_.  On  the  board,  show  how  to  record  this  ratio.  5:8  and  8:5 

Study  the  sets  pictured.  As  in  Ex.  3,  give  a  statement  to 
make  a  comparison  of  the  sets  which  may  be  expressed  by  each 
of  these  ratios. 

4.  filS5?00115*0  5.  3l4  triang  les  to  6.  4:8  oranges  to  7.  8l6knives  to 

knives  squares  apples  spoons 

8.  3l6ce  cream  bars  9.  6:3  candy  bars  to  10.  8’.4apples  to  11.  4  ’3squares  to 

to  candy  bars  ice  cream  bars  oranges  triangles 

[W] 

Ex.  12-15.  Record  a  ratio  described  in  the  statement. 

12.  At  the  park  there  were  3  swings  for  the  10  children.  3:io 

13.  There  were  40  people  for  5  picnic  tables.  40=5 

14.  There  were  6  children  playing  ball  at  a  time  when  there 
were  18  children  in  the  relay  races.  6:18 

15.  One  team  scored  3  runs  for  every  1  run  scored  by  the 
other  team. 

Write  a  statement  in  which  the  comparison  could  be  expressed 
by  each  of  these  ratios,  a  nswers  will  vary. 

16.  10:5  17.  2:3  18.  5:40  19.  10:3 


A 

J 

B 

m 

o 

oooo 

oooo 

m 

A  A  A  / 

r  r  r  r 

m 

A  A  A  ( 

2 

g 

eoqqo 

OOQQ 

F  □□ 

□  □ 
A 

A  A 
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Pupil’s  Objectives 

(a)  To  review  the  use  of  subtraction  for  the 
comparison  of  the  number  of  members  in  two  sets; 
and  (b)  to  learn  the  meaning  of  ratio  as  another 
method  of  comparing  the  number  of  members  in 
two  sets. 

Background 

Pupils  have  learned  to  compare  the  number  of 
members  in  two  sets  by  subtraction.  If  there  are  8 
spelling  books  on  a  shelf  and  24  reading  books, 
the  comparison  may  be  expressed  in  two  ways: 

a.  There  are  16  more  reading  books  than  spelling 
books. 

b.  There  are  1 6 fewer  spelling  books  than  reading 
books. 

The  concept  of  ratio  provides  another  way  of 
comparing  the  number  of  members  in  the  two  sets. 
If  we  think  of  matching  spelling  books  with  reading 
books,  we  can  say  that  the  ratio  of  spelling  books 
to  reading  books  is  8  to  24.  If  we  match  reading 
books  with  spelling  books,  we  can  say  that  the 
ratio  of  reading  books  to  spelling  books  is  24  ’to  8.’ 
These  ideas  are  expressed  with  symbols  as  shown 
below. 

24:8  is  read  the  ratio  of  24  to  8. 

8:24  is  read  the  ratio  of  8  to  24. 

Using  the  Text  Page 

•  Ex.  1.  Ask  pupils  to  tell  the  operation  to  use 
to  find  how  much  greater  the  number  of  balloons 
is  than  the  number  of  pennants.  Show  the  record 
on  the  board:  5  —  3  =  2. 

•  Ex.  3.  After  pupils  record  on  the  board  the 
ratios  5 : 8  and  8 : 5  for  the  sets  pictured  in  box  B, 
have  the  comparison  made  by  using  the  terms 
more  and  fewer. 


•  Ex.  4-11.  Before  pupils  give  statements  about 
the  ratios  for  the  sets  pictured  in  boxes  C-F,  record 
on  the  board  the  number  of  members  in  each  set. 


C.  6  spoons 
8  knives 
E.  8  apples 
4  oranges 


D.  3  ice  cream  bars 
6  candy  bars 
F.  4  squares 
3  triangles 


•  For  box  C,  there  may  be  some  pupils  in  your 
class  who  will  see  that  the  ratio  of  spoons  to  knives 
may  be  expressed  as  3  to  4  as  well  as  6  to  8. 

•  Ex.  16-19.  You  may  wish  to  have  pupils  give 
statements  orally  and  then  have  some  of  them 
written  on  the  board.  Elicit  statements  such  as 
these: 

Ex.  76.  There  are  10  sheets  of  paper  for  5  pupils. 

Ex.  77.  There  are  2  boys  and  3  girls  playing  the 
game. 

Ex.  78.  There  are  5  rows  for  40  pupils. 

Ex.  79.  There  are  10  children  who  walk  to  school 
for  every  3  who  come  by  bus. 


Individualizing  Instruction 

For  slower  learners ,  use  cutouts  on  the  flannel 
board  to  demonstrate  a  number  of  matchings  of 
sets  to  represent  the  same  ratio.  Have  pupils  give 
the  ratios  and  name  them  on  the  chalkboard. 
Arrange  cutouts  to  indicate  each  of  the  following 
matchings. 


X  X  X  X  X  □□□□  o  O  o  o  O 

OO  XXX  X  A  A  A  A  A 


I—  oooooo  f  I  •••••• 

1  —  XXX  XXX  XXX 

I 


Teacher’s  Page  292 


Teaching  Page  293 


Pupil’s  Objectives 

(a)  To  increase  understanding  of  ratio  as  a  way 
of  comparing  the  number  of  members  in  two  sets; 
and  (b)  to  learn  that  a  ratio  may  have  many  names. 

Background 

From  the  work  on  the  preceding  page,  pupils 
learned  that  a  ratio  tells  something  about  the 
matching  of  the  members  of  two  sets.  If  there  are 
8  books  and  4  children,  the  ratio  of  books  to 
children  is  8  to  4;  the  ratio  of  children  to  books  is 
4  to  8.  Pupils  also  learned  the  symbols  8 : 4  and  4 : 8. 

On  this  page,  understanding  of  ratio  is  extended 
to  show  that  there  are  many  names  for  the  same 
ratio.  In  the  situation  of  8  books  and  4  children, 
the  relationship,  or  the  ratio  of  books  to  children, 
may  be  expressed  as  4  to  2  for  there  are  4  books 
for  every  2  children.  It  may  also  be  expressed  as 
2  to  1,  for  there  are  2  books  for  every  1  child.  If 
this  same  ratio  is  maintained,  and  the  number  of 
children  is  increased  to  5,  then  the  number  of 
books  would  be  increased  to  10.  It  is  evident  that 
there  are  an  unlimited  number  of  names  for  this 
ratio. 

Pre-Book  Lesson 

Display  on  the  flannel  board  12  cutouts  of  leaves 
and  4  cutouts  of  apples.  Ask  a  pupil  to  name  on 
the  board  the  ratio  of  leaves  to  apples,  as  shown 
in  box  A. 

Now  show  a  matching  of  6  leaves  for  each  2 
apples,  as  in  box  B,  and  have  the  ratio  shown. 

Ask  a  pupil  what  other  type  of  matching  could 
be  shown.  Elicit  that  there  are  3  leaves  for  each 
1  apple.  Have  it  shown  as  in  box  C. 


Help  pupils  to  see  that  12:4,  6:2,  and  3:1  are 
all  names  for  the  same  ratio. 

Tell  pupils  to  think  of  continuing  the  same  kind 
of  matching  of  leaves  to  apples,  and  to  tell  how 
many  leaves  would  be  needed  for  5  apples;  8  apples; 
10  apples. 

Show  the  following  table  on  the  board  and  have 
it  completed. 


Leaves 

12 

15 

?  

 ?  

?  

27 

 ?  

?  

Apples 

4 

5 

6 

?  _ 

_  ?  _ 

9 

_  ?  _ 

? 

Using  the  Text  Page 

Ex.  1-4  of  the  text  reinforce  ideas  developed  in 
the  Pre-Book  Lesson.  It  is  much  more  effective  to 
utilize  the  manipulative  materials  on  the  flannel 
board  first,  and  then  to  refer  to  the  pictured  sets  on 
the  text  page. 
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Emphasize  that  there  is  an  unlimited  number  of  names  for  a  ratio. 

Many  Names  for  a  Ratio 


1.  Box  A.  How  many  apples  are  shown  &  How  many  oranges  ?  4 
In  what  way  are  the  apples  matched  with  the  oranges?  ^oranges 

2.  Since  there  are  4  apples  for  every  2  oranges,  can  we 
say  that  the  ratio  of  apples  to  oranges  is  4  to  2?  Yes 

3.  Box  B.  For  every  2  apples  there  are  how  many  oranges?  l 
The  ratio  of  apples  to  oranges  is  _?2_  to  1. 

4.  Now  compare  the  sets  of  apples  and  oranges  on  page  292 
with  the  matchings  in  boxes  A  and  B.  Do  you  see  that  8:4,  4:2, 
and  2:1  are  all  names  for  the  same  ratio?  Yes 

5.  Compare  the  matching  of  6  spoons  to  8  knives  pictured 
on  page  292  with  the  matching  pictured  in  box  C  at  the  right. 
Give  two  names  for  this  ratio  of  spoons  to  knives.  6:8,  3:4 

*  6.  Now  think  of  increasing  the  number  of  spoons  to  9.  If 
we  wish  the  ratio  of  spoons  to  knives  to  remain  the  same,  how 
many  knives  would  we  need?y  Study  this  table. 


A  . 

#2 
99  # 


99  w 
99  9 


spoons 

3 

6 

9 

_?!_2 

*  15 
_?_ 

knives 

4 

8 

_?1_2 

16 

20 

_?_ 

7.  On  the  board,  picture  the  matching  of  9  spoons  to  12 
knives  to  show  that  there  are  3  spoons  for  every  4  knives.  > 


8.  On  the  board,  copy  and  complete 
the  table  given  in  Ex.  6.  See  table  above. 

[w] 

9.  Think  of  the  ratio  of  apples  to 
oranges  (Box  A).  Copy  and  complete  the 
table  at  the  right. 

10.  Think  of  the  ratio  of  cups  to  plates 
and  complete  the  table  at  the  right. 


apples 

2 

6 

_?30 

12 

40 

oranges 

1 

_  ?3_ 

15 

_?6_ 

20 

_?_ 

cups 

8 

16 

_?2_4 

40 

80 

_?_ 

plates 

5 

_?L° 

15 

_?2_5 

50 
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*  Point  out  that  when  you  rename  a  ratio  you  are  using  the  same 
method  as  when  you  rename  with  fractions. 

More  Work  With  Ratio 

Finding  names  for  ratios  [O] 

1.  Jean  bought  3  candy  bars  for  10<£.  The  ratio  for  the 
number  of  candy  bars  to  the  number  of  cents  is  _  ?  _  to  _  ?  J.° 

2.  On  the  board,  draw  pictures  to  show  the  number  of  candy 
bars  Jean  could  buy  if  she  spent  20<£;  640 <£.  12 

3.  In  the  table  below,  explain  how  each  number  shown  in 
column  b  was  obtained  from  the  corresponding  number  shown  in 
column  ja.  How  were  the  numbers  shown  in  column  d  obtained? 
Complete  the  table. 


a  b  c  defgh 


Candy  Bars 

3 

2X3, 
or  6 

3X3, 
or  9 

4x3 

12 

_?15 

18 

21 

24 

Cents 

10 

2  X  10, 
or  20 

3  X  10, 
or  30 

4x  10 

40 

50 

?  6( 

■>70 

80 

4.  Do  the  numbers  shown  in  each  column  name  the  same 
ratio?  Since  3:10  and  6:20  name  the  same  ratio,  we  can  write, 

T  es  J  y 

3:10  =  6:20.  Which  of  the  following  are  true  sentences?  A  1 1  are  true 

a.  3:10  =  9:30  b.  3:10  =  27:90  c.  6:20  =  12:40 

5.  To  express  the  ratio  of  3  to  10,  we  may  write  the  frac- 
tion  The  ratio  9  to  30  can  be  expressed  by  the  fraction  _?_\kl 

6.  Tell  the  number  for  n  and  explain  your  thinking. 

4  _  n  12  8  w  16  7  21  2  8 

a*  5  “  15  c‘  3  =  6  e‘  2  =  ^6  = 

12  16  6  20 

b.  4:5  =  n:  15  d.  8:3  =  n: 6  f.  7:2  =  21:»  h.  2:5  =  8 :n 


7  ?  _  2L  12 
5  20 

11.  3:5  =  n?100 
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Ex.  7-14.  Copy  and  find  the  number  for  n. 

15 


8.  |  =  1° 

7  n  14 


12.  50:60  =  10:» 


12 


9  5- 
2  n  6 

13.  8:3  =  n: 12 


[w] 


10  -  =  — 

3  18 

14.  4 :n  =  8:14 
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Pupil’s  Objectives 

(a)  To  learn  how  to  find  many  names  for  a 
ratio;  and  (b)  to  learn  that  a  fraction  may  be  used 
to  express  a  ratio. 

Background 

In  the  work  on  this  page,  pupils  learn  that  they 
may  find  other  names  for  a  given  ratio  by  multi¬ 
plying  both  numbers  of  the  ratio  by  the  same 
non-zero  number.  This  idea  was  used  intuitively 
on  the  preceding  page. 

2 : 5  and  6:15  are  names  for  the  same  ratio 
because  the  numbers  2  and  5  of  the  first  ratio  were 
both  multiplied  by  3  to  get  6:15. 

Fractions  are  names  for  rational  numbers,  and 
they  are  also  used  to  express  ratios.  The  ratio,  2 
to  5,  may  be  expressed  by  the  fraction  f.  In 
working  with  ratios,  we  may  write  f  =  to  show 
two  names  for  the  same  ratio. 

Pre-Book  Lesson 

Present  the  following  problem: 

“Tom  paid  5 f  for  2  marbles.  Jim  spent  20^  for 
the  same  kind  of  marbles  at  the  same  store.  How 
many  marbles  did  he  buy?” 

Ask  the  ratio  for  the  number  of  cents  to  the 
number  of  marbles.  [5:2]  Make  a  table  showing 
other  names  for  the  ratio.  As  each  entry  is  made, 
have  it  explained  as  indicated  below. 


No.  of  cents 

5 

10 

15 

20 

25 

30 

35 

40 

No.  of  marbles 

2 

4 

6 

8 

? 

? 

? 

? 

Twice  as  many  cents  (2  X  5^),  or  10^,  will  buy 
twice  as  many  marbles  (2  X  2),  or  4  marbles.  10^ 
will  buy  4  marbles. 

Three  times  as  many  cents  (3  X  5 f),  or  15^, 
will  buy  three  times  as  many  marbles  (3  X  2),  or 
6  marbles.  15^  will  buy  6  marbles. 

Four  times  as  many  cents  (4  X  Sf),  or  20^,  will 
buy  four  times  as  many  marbles  (4  X  2),  or  8 
marbles.  20^  will  buy  8  marbles. 


Using  the  Text  Page 

•  Ex.  2.  Instead  of  drawing  pictures,  you  may 
wish  to  dramatize  the  situation.  Use  toy  money 
and  folded  paper  to  represent  candy  bars.  Have 
one  pupil  put  a  dime  on  the  counter  and  have 
the  clerk  lay  out  3  candy  bars. 

Have  the  next  pupil  put  down  2  dimes,  or  20^, 
and  have  the  clerk  match  each  dime  with  3  candy 
bars.  Elicit  that  2  times  as  many  cents  will  buy  2 
times  as  many  candy  bars.  Continue  with  30^ 
and  9  candy  bars. 

•  Ex.  3.  You  may  wish  to  have  the  table  shown 
on  the  board.  Use  it  to  find  the  number  for  n  in 
each  of  the  following: 

3:10  =  ?z:  40  3:10  =  ft:60  3:10  =  15:n 

Establish  that  the  entries  in  the  table  are  found 
by  multiplying  both  3  and  10  by  the  same  counting 
number. 

•  Ex.  5.  After  discussing  the  use  of  to  express 
the  ratio  of  3  to  10,  use  the  following  form  on  the 
board  to  represent  the  ratio  shown  in  the  table: 

_3_  _  _6_  _  _9_  _  1_2  _  _J_  _  _?  _  2.  _  1  _  9 

10  20~30  —  40  —  50~  ?  —  ?  —  90 

•  Ex.  6.  Have  pupils  notice  that  these  examples 
occur  in  pairs:  a  and  b  show  two  ways  to  express 
the  same  example,  as  do  c  and  d,  e  and /,  g  and  h. 

If  pupils  have  difficulty  finding  the  number  for 
ft  in  Ex.  6,  have  them  refer  to  pages  108-109  and 
then  apply  the  same  ideas. 

Individualizing  Instruction 

•  For  slower  learners,  provide  more  dramatiza¬ 
tions  of  the  type  suggested  for  Ex.  2  of  the  text  page. 

«  Present  the  following  for  more  capable  pupils. 

a.  “If  a  car  travels  20  miles  in  25  minutes,  how 
far  will  it  travel  in  75  minutes  at  the  same  rate?” 

b.  “If  15  people  can  ride  in  3  cars,  how  many 
cars  will  be  needed  for  45  people?” 

Direct  them  to  solve  each  problem  by  using 
the  ratio  idea. 
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Pupil’s  Objectives 

(a)  To  gain  practice  in  finding  other  names  for 
a  ratio;  and  (b)  to  learn  to  solve  verbal  problems 
involving  ratios. 

Background 

In  naming  a  ratio,  the  order  in  which  the  num¬ 
bers  are  named  is  important.  If  the  membership 
of  a  class  has  2  boys  for  every  3  girls,  then  the 
ratio  of  boys  to  girls  is  2  to  3.  If  we  are  told  that 
there  are  12  boys  in  the  class,  we  can  determine 
that  there  are  18  girls  in  the  class  by  solving  for  n 
in  the  sentence:  2:3  =  12 :n.  We  may  also  use 
fractions  to  name  the  ratios,  as  in  f  = 

For  the  above  class,  if  we  knew  only  that  the 
ratio  of  boys  to  girls  was  2  to  3,  it  would  be  impos¬ 
sible  to  determine  the  membership  of  the  class, 
since  there  are  an  unlimited  number  of  names  for 
the  ratio  2  to  3.  We  could  express  the  number  of 
boys  as  2 n  and  the  number  of  girls  as  3 n,  where  n 
represents  any  counting  number.  We  could  also 
conclude  that  f  of  the  class  are  boys  and  |  of  the 
class  are  girls. 

When  the  expression  on  either  side  of  the  equal 
sign  in  a  mathematical  sentence  name  the  same 
ratio,  we  call  the  mathematical  sentence  a  propor¬ 
tion.  This  term  is  not  used  in  the  pupil’s  text,  but 
it  may  be  used  as  enrichment  for  more  capable 
pupils. 

Pre-Book  Lesson 

On  the  board,  represent  segment  AB ,  5  units 
long.  Represent  segment  CD,  6  units  long.  Have 

ABB'  B" 

• - - - - - - • 

b  D  /)'  /)" 

— — • - - - - - - . 


the  ratio  of  the  measures  shown  on  the  board  in 
two  ways: 

m(AB):m(CD )  =  5:6  m  (AB)  _  5 

m  (CD)  6 

Double  AB  and  call  it  AB'.  m(AB')  =  10.  Ask 
pupils  to  tell  how  to  extend  CD  to  form  CD'  so  that 
the  ratio  of  m(AB')  to  m(CD ')  will  be  5  to  6. 

When  pupils  respond  that  the  measure  of  AB 
was  doubled,  and  therefore  the  measure  of  CD 
must  be  doubled,  represent  CD'  with  a  measure  of 
12.  Record  on  the  board:  10:12  =  5:6  j-f  =  f. 

Now  extend  CD'  to  CD"  so  that  m  (CD")  =  18. 
Have  pupils  tell  how  to  extend  AB'  to  keep  the 
ratio  of  the  two  measures  5  to  6.  Elicit  the 
response  that  m(AB")  must  be  5  X  3,  or  15. 

Emphasize  that  f ,  j-§,  and  ff  all  name  the  same 
ratio.  Have  pupils  give  verbal  names  for  this 
ratio. 

Using  the  Text  Page 

After  discussing  Ex.  1-4,  have  pupils  tell  the 
missing  numerals  in  each  of  the  following  and 
complete  them  on  the  board. 

4  _  ?  X  4  —  12  9  _  9  4-?  3 

5  ?  X  5  -  15  15  15  +  ?  —  5 

3  _  4X3  _  2.  20  20-+-?  _  2 

8  4X8  ?  30  30  +-?  —  3 

Individualizing  Instruction 

For  more  capable  pupils,  point  out  that  all  rational 
numbers  may  be  thought  of  as  expressing  the  ratio 
of  a  whole  number  to  a  counting  number. 

In  Set  A,  each  member  of  the  set  expresses  a 
ratio  of  1  to  2. 

In  Set  B,  each  member  of  the  set  expresses  a 
ratio  of  2  to  3. 

A  =  R  4  4  i  .  .  .1 

^  (2i  4)  6)  8)  i 

R  _  1  2  4  fi.  8  1 

°  ~  1  3)  65  9)  T2>  I 

Have  pupils  give  a  set  which  expresses  these 
ratios:  2  to  5;  3  to  10. 
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*  Emphasize  that  in  naming  a  ratio,  the  order  in  which  the 
numbers  are  named  is  important. 

Using  Ratios 


1*  If  §  names  a  rational  number,  can  we  find  other  names 
for  the  rational  number  by  multiplying  or  dividing  the  numera¬ 
tor  and  denominator  of  ||  by  the  same  counting  number ?  Yes 


2.  Is  zero  a  counting  number ?NoWhy  do  we  not  multiply  or 
divide  the  numerator  and  the  denominator  for  a  fraction  by  zero?  zero  times  any 

3  -1-/7  r  o  •  i  ,  /lumber  is  zero:  division  by  zero  is  not  allowed. 

.  If  6:8  names  a  ratio,  do  you  think  we  would  find  other 
names  for  the  ratio  by  multiplying  or  dividing  both  6  and  8 
by  the  same  counting  number ?  y« 


r  es 


4.  Find  two  other  names  for  the  rational  number  |  and  also 

for  the  ratio  6:8.  Sample  answers:  f, 


5.  On  the  board,  picture  a  rectangle  having  a  length  of  15 
inches.  Make  the  width  such  that  the  ratio  of  width  to  length  is 

3  tO  5.  See  right  margin. 

*  6.  On  the  board,  make  a  table  showing  the  dimensions  you 
could  have  for  4  other  rectangles  for  which  the  ratio  of  width 
to  length  is  3  to  5.  SamPi 


le  answers: 


[W] 


Width 

3 

6 

12 

15 

18 

Length 

5 

10 

20 

25 

30 

15 


7.  A  rectangle  is  7  ft.  long  and  3  ft. 
wide.  Copy  and  complete  the  table  to 
show  the  dimensions  of  5  other  rec¬ 
tangles  having  the  same  ratio  of  length 
to  width. 


Length 

7 

14 

?  2 1 

?  21 

?  3, 

i  >42 

Width 

3 

_?  6 

9 

_?i: 

!_?  J 

i  ^  18 

8.  Frozen  corn  was  on  sale  at  3  packages  for  50^.  Find  the 

cost  of  \  doz.  packages;  a  dozen  packages;^  packages.  $2.50 

$1.00  .$2-00 

Ex.  9-14.  Copy  and  complete  by  writing  =  or  ^  in  place 
of  the  blank  to  make  a  true  sentence. 


9. 


12. 


8:16  _?=  1:2 

3  ?=  75 

4  -• -  100 


10. 


13. 


6:5  _?=  12:10 

80  5 

100  ~  6 


11.  3:8  _??  9:16 

14  2  >=44 

3  -  66 


4  Extra  Examples.  Set  110. 
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*  Advise  pupils  to  use  a  straight  edge  (such  as  the  edge  of  a  paper  or  a  ruler)  when 
comparing  the  height  of  a  bar  with  the  vertical  scale. 


0  (3 

2  -  LOBED  5  -  LOBED  UNLOBED 

Graphs  Having  the  Same  Set  of  Axes 

[O] 

The  leaves  found  on  a  sassafras  tree  are  of  three  dif¬ 
ferent  forms  as  shown  above.  David  counted  the  lobed 
and  unlobed  leaves  on  each  of  3  young  sassafras  trees. 
Instead  of  making  two  different  vertical-bar  graphs,  he 
made  a  double-bar  graph  like  the  one  shown. 


o 

> 

w 

4J 


3 

z 


70 

60 

50 

40 

30 

20 

10 

0 


Lobed  and  Unlobed  Leaves 
on  Sassafras  Trees 


1st 


Lobed 


Unlobed 


1.  Look  at  the  key  in  the  upper  right 
corner  of  the  graph.  Which  bars  represent 
the  number  of  lobed  leaves^0 AunJobed 
leaves^  /Wliat  does  the  vertical  axis,  or 

Vertical  SCale,  shOW?  Number  of  leaves. 

2.  Tell  two  reasons  for  not  having  a  space 
between  the  bars  for  each  tree.  presents*?!,*  leaves  on 

one  tree,  (2)  easier  to  compare  without  space  between  bars. 

3.  Which  tree  had 

a.  the  greatest  number  of  lobed  leaves?  ist  tree 

b.  the  least  number  of  lobed  leaves?  3d  tree 

c.  the  greatest  number  of  unlobed  leaves?  2d  tree 

d.  the  least  number  of  unlobed  leaves?  3d  tree 

*4.  From  the  graph,  how  can  you  find  the  number  of  lobed 

Read  the  number  on  the  vertical  scale  which  corresponds  to  the  height  of  each  gray  bar. 

leaves  on  each  tree?  unlobed  leaves  on  each  tree?  Read  the  number  on  the 

vertical  scale  which  corresponds  to  the  height  of  each  green  bar. 

5.  Were  there  more  lobed  or  unlobed  leaves  on  each  tree?  more  lobed 
Which  tree  had  the  greatest  difference  between  the  number  of 
lobed  and  unlobed  leaves?  1st  tree 


2d 

Trees 


3d 


6.  On  the  board,  record  the  number  of  lobed  leaves  and  the 
number  of  unlobed  leaves  on  each  tree.  Find  the  difference 
between  the  numbers  of  lobed  and  unlobed  leaves  on  each  tree. 


lobed  leaves 

unlobed  leaves 

difference 

1st  tree 

50 

28 

22 

2d  tree 

45 

30 

15 

3d  tree 

40 

25 

15 
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Teaching  Pages  296  and  297 


Pupil’s  Objectives 

(a)  To  extend  pupils’  awareness  of  the  effective¬ 
ness  of  a  bar  graph  or  a  line  graph  as  a  means  of 
picturing  statistical  information;  (b)  to  develop 
ability  to  interpret  graphs;  and  (c)  to  learn  how  to 
use  the  same  set  of  axes  for  double-bar  graphs  and 
triple-line  graphs. 

Background 

Pupils  have  had  a  great  deal  of  experience  in 
using  number-line  pictures  to  aid  in  the  visualiza¬ 
tion  of  relationships.  Pupils  know  that  theoretically 
any  unit  of  length  may  be  chosen  to  make  a  scale, 
but  practically  the  unit  selected  depends  upon  the 
range  in  the  numbers  to  be  represented  and  in  the 
space  available  on  the  board  or  on  paper. 

Most  of  the  scales  have  been  represented  in  a 
horizontal  position.  However,  for  the  construction 
of  bar  and  line  graphs,  a  vertical  scale  is  shown  at 
right  angles  to  a  horizontal  scale.  For  graphs,  we 
usually  refer  to  the  horizontal  axis  and  the  vertical 
axis. 

Teacher’s  Preparation 

Anticipate  the  lesson  on  graphs  and  ask  children 
to  prepare  a  bulletin  board  exhibit  of  graphs  which 
they  find  on  posters,  in  newspapers,  and  in  maga¬ 
zines.  If  necessary,  supplement  the  collection  con¬ 
tributed  by  the  children,  so  that  the  exhibit  in¬ 
cludes  all  kinds  of  graphs,  including  vertical  and 
horizontal  double-bar  graphs,  and  triple-line 
graphs  on  the  same  set  of  axes. 

Pre-Book  Lesson 

•  Present  and  discuss  with  pupils  line  and  bar 
graphs  which  present  information  about  some  class, 
school,  or  community  activity.  You  may  have 
graphs  to  show  attendance  records  at  P.T.A.  meet¬ 


ings,  contribution  to  the  Red  Cross,  number  of 
pupils  in  each  grade  who  bought  Savings  Stamps, 
points  scored  by  a  school  team  during  several 
contests,  and  the  like. 

•  Review  the  terms  vertical  axis ,  horizontal  axis. 
For  some  of  the  graphs  exhibited,  help  pupils  to 
determine  the  scales  used.  Discuss  the  statistical 
information  presented  on  the  graphs,  the  kinds  of 
comparisons  that  may  be  made,  and  so  on. 

•  Have  pupils  turn  back  to  page  271  and  study 
the  pictograph  shown.  Ask  pupils  to  describe  a 
horizontal  bar  graph  which  would  present  the  same 
information  as  the  pictograph. 

Using  the  Text  Page 

•  Have  the  introductory  paragraph  read  aloud. 
Discuss  the  meaning  of  lobed  and  unlobed  leaves. 
Ask  pupils  if  and  where  they  have  studied  these 
different  types  of  leaves.  Exhibit  leaves  from  trees 
in  your  locality.  Show  some  which  are  lobed  and 
some  which  are  unlobed  if  possible. 

•  Ex.  1-11.  Careful  discussion  of  these  examples 
should  provide  sufficient  background  for  the  written 
work  in  Ex.  12-13. 

•  Ex.  12.  Have  pupils  use  a  centimeter  scale, 
and  determine  that  the  segment  shown  in  the  text 
is  3  cm.  long.  Direct  pupils  to  use  a  segment  3  inches 
long  as  they  make  the  bar  graph  on  their  papers. 

•  Ex.  13.  Have  pupils  determine  that  the  seg¬ 
ment  shown  in  the  text  is  3^  cm.  long.  Direct 
pupils  to  use  a  segment  3|  inches  long  for  the  line 
graph  they  make.  You  may  wish  to  provide  graph 
paper,  as  this  will  save  the  time  of  measuring  units 
and  ruling  paper. 

Individualizing  Instruction 

For  more  capable  pupils,  assign  Extra  Activity, 
Set  185. 
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ANSWERS  NOT  SHOWN  ON  PAGE  297 


Ex.  12  Results  of  a  Basketball 


Ex.  1 3  Tickets  Sold  by  5th  Grade 


1st  2d  3d 
Days 


NOTES 


Teacher’s  Page  297 


Weekly  Earnings  of  Ken  and  Tod 


Advise  pupils  to  use  the  double-bar  graph  shown  on  page  296  as  a  model.  Remind  them 
to  show  a  title  for  the  graph,  to  label  the  scales,  and  to  show  a  key  to  identify  the  bars. 

7.  In  order  to  compare  each  of  their 
weekly  earnings  and  the  total  earned 
each  week  during  a  5-week  period,  Ken 
and  Tod  made  a  graph  like  the  one 
shown  at  the  right.  Three  line  graphs 
have  been  shown  using  the  same  set  of 

,  Horizontal:  weeks 

axes.  1  ell  what  each  axis  represents. 

do  i 


o 

Q 


8 

7 

6 

5 

4 

3 

2 

1 

0 


Total  - 
I  Tod- 

Ken  - 

- 

- 

- 

-  / 

— 

- 

- 

C~~^L 

- 

— ^ - 

- - 

- ‘***■■^1 

. 

- 

- 

~ 

- 

Weeks 


Vertical:  the  number  of  dollars  earned. 

8.  From  the  key,  explain  what  each 

hne  graph  represents. - Tod’s  earnings 

.  -  Total  earnings 

9.  Explain  how  each  of  Ken’s  ana 

Tod’s  weekly  earnings  changed  during  the  5-week  period.  k.„  ,ZT.d<„ii,h.  b„,  con.i„u<,i 

1A  -pv  •  1-1  .  i,n.c1rea1se'  anc*  Tod  showed  sharper  increases  with  two  weeks  of  decrease. 

10.  During  which  week  did  they  earn  the  same  amount?  Were 
Tod’s  weekly  earnings  ever  less  than  Ken’s?  Yes-5th  week3d  week 

11.  What  were  the  approximate  earnings  each  week  of  Ken? 
of  Tod  ?v  What  was  the  approximate  total  earned  each  week?v 


lst-$3.50,  2d-$6,  3d-$6,  4th-$8,  5th-$7.50 
[W] 


Ken:  lst-$l  .50,  2d-$2,  3d-$3,  4th-$3.50,  5th-$4  Total: 

Tod:  lst-$2,  2d-$4,  3d-$3,  4th-$4.50,  5th-$3.50 

*  12.  Tom,  Jim,  and  Bill  were  finalists  in  a  basketball  foul¬ 
shooting  contest.  After  10  shots  each,  the  results  were— Tom: 
6  made,  4  missed;  Jim:  5  made,  5  missed;  Bill:  8  made,  2  missed. 
Show  this  information  on  a  vertical  double-bar  graph.  For  each 
boy,  show  a  bar  for  the  number  of  shots  made  and  a  bar  for  the 
number  of  shots  missed.  Use  the  scale  shown  at  the  right. 

**  .  .  See  Teacher  s  Page  297. 

13.  During  a  3-day  period,  the  number  of  tickets  sold  for  a 
school  play  by  the  5th-grade  pupils  were  as  follows: 

1st  day  Boys — 25,  Girls — 35; 

2d  day  Boys — 40,  Girls — 40; 

3d  day  Boys — 35,  Girls — 55. 

Using  the  same  set  of  axes,  show  three  line  graphs;  one  for 
the  tickets  sold  by  the  boys,  one  for  the  tickets  sold  by  the  girls, 
and  one  for  the  total  number  of  tickets  sold  by  the  5th-grade 
pupils.  Use  the  vertical  scale  shown  at  the  right.  PageT297her  s 
•  Extra  Activity.  Set  185. 
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**  Adv  ise  pupils  to  use  the  graph  shown  at  the  top  of  the  page  as  a  model. 


*  Point  out  to  pupils  that  the  correct  interpretation  of  the  scales 
involves  the  concept  of  ratio. 


V2  inch  represents  1  mile 


Scale  Drawing 

[O] 

1.  A  map  of  a  recreation  area  near  a  lake  is  shown.  What 
places  does  this  map  help  you  to  locate?  restaurant  sailboot  P'er 

r  r  r  j  store  fishing  pier 

2.  Each  segment  shown  on  the  map  represhenls  ascer?ain  dis¬ 
tance  along  the  road  in  the  area.  We  say  the  map  is  drawn  to 
scale.  What  is  the  scale  given  for  the  map?  j  in.  represents  1  mi. 

3.  A  segment  1  inch  long  represents  _??  mi.,  and  a  segment 
J  inch  long  represents  _  ?  I  mi. 


4.  Use  your  ruler  to  measure  the  segments  shown  on  the  map 
to  the  nearest  J  inch.  What  is  the  distance  along  the  road  from 
the  sailboat  pier  to  the  bath  house ?v to  the  fishing  pier?  5  mi. 

3  J_  m  j 

5.  What  is  the  distance  along  the  road  from  the  store  to  the 
restaurant ?v to  the  bath  house?  2^  mi. 

4  4  mi. 

2  .  [W] 

Find  the  distance  you  would  drive  in  going  from 

6.  the  store  to  the  restaurant  and  then  to  the  riding  stables.  10  mi. 

7.  the  bath  house  to  the  fishing  pier  by  the  shorter  route.  8ymi. 

8.  the  fishing  pier  to  the  restaurant  by  the  shorter  route.  9lmi. 

9.  the  sailboat  pier  to  the  stables  by  the  shorter  route.  9  mi. 


298 


Teaching  Page  298 


Pupil’s  Objectives 

(a)  To  learn  the  meaning  of  “drawing  to  scale”; 
(b)  to  develop  the  ability  to  interpret  a  simple 
scale  drawing;  and  (c)  to  increase  skill  in  measuring 
to  the  nearest  J  inch. 

Background 

Pupils  have  been  guided  to  use  simple  drawings 
to  picture  relationships  in  verbal  problems  as  on 
pages  150-151.  They  have  had  experience  in 
obtaining  data  for  problems  from  a  picture  map 
as  on  page  250.  Thus  they  have  been  shown  that 
relationships  between  actual  distances  are  indi¬ 
cated  by  variation  in  the  lengths  of  segments 
pictured  on  diagrams  and  maps. 

On  pages  94-95,  pupils  learned  the  technique 
for  measuring  segments  correct  to  the  nearest 
\  inch.  On  page  298,  pupils  measure  segments 
correct  to  the  nearest  \  inch,  and  translate  these 
measurements  into  actual  distances  by  using  the 
exact  relationship,  or  ratio,  designated  by  the  scale. 

Pre-Book  Lesson 


•  On  the  board,  reproduce  the  simple  map 
shown  on  page  298  without  taking  the  time  to 


draw  it  to  scale.  Write  the  names  of  the  different 
special  areas  on  your  map,  as  shown  above.  Have 
pupils  study  the  sketch,  then  elicit  such  statements 
as  the  following: 

It  appears  to  be  farther  from  the  sailboat  pier 
to  the  fishing  pier  than  from  the  sailboat  pier  to 
the  bathhouse. 

It  appears  to  be  about  the  same  distance  from 
the  store  to  the  restaurant  as  from  the  sailboat  pier 
to  the  fishing  pier. 

Using  the  Text  Page 

•  Ex.  1.  Explain  that  your  sketch  on  the  board 
shows  the  same  places  and  their  general  relation¬ 
ship  to  each  other,  but  that  the  map  in  the  book  is 
more  exact.  From  it,  we  can  tell  the  actual  dis¬ 
tances  along  the  road  from  one  place  to  the  other. 

•  Ex.  2.  Have  pupils  locate  the  scale  shown  for 
the  map.  Tell  them  to  use  their  rulers  to  verify 
that  the  segment  shown  in  red  measures  \  inch, 
and  also  the  segment  shown  in  black. 

•  Ex.  3.  On  the  board,  complete  a  table  like 
the  one  shown  below. 


Table  for  scale  of  |  inch  represents  1  mile 

Inches  on  map 

1 

4 

1 

2 

3 

4 

1 

H 

H 

11 

1  4 

2 

?! 

?1 

^2 

Miles  represented 

1 

2 

1 

11 

1  2 

2 

2t 

3 

!i 

J2 

4 

4! 

^2 

5 

•  Ex.  4-5.  Have  pupils  refer  to  the  table  as 
they  show  answers  for  these  examples  on  the  board. 

Individualizing  Instruction 

•  Provide  assistance  for  slower  learners  in  measur¬ 
ing  to  the  nearest  \  inch. 

•  Direct  more  capable  pupils  to  find  how  much 
farther  it  is  from 

a.  the  sailboat  pier  to  the  fishing  pier  than  from 
the  sailboat  pier  to  the  bathhouse. 

b.  the  store  to  the  restaurant  than  from  the 
store  to  the  bathhouse. 

c.  the  restaurant  to  the  fishing  pier  by  way  of 
the  bathhouse  than  by  way  of  the  riding  stables. 
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Pupil’s  Objectives 

(a)  To  gain  an  awareness  of  the  fact  that  floor 
plans  and  all  working  drawings  for  a  house  are 
drawn  to  scale;  and  (b)  to  learn  to  interpret  an 
architect’s  drawing  of  a  floor  plan. 

Background 

This  page  should  provide  the  motivation  for 
pupils  to  investigate  the  wide  use  of  scale  drawing 
in  designing  and  constructing  cars,  furniture, 
homes,  factories,  stores,  tunnels,  bridges,  roads,  and 
so  on.  It  is  essential  for  this  lesson  that  pupils 
have  many  actual  drawings  to  study  and  discuss. 
Points  which  should  be  emphasized  for  house  plans 
include: 

An  architect’s  drawing  of  a  building  is  placed 
on  a  very  large  sheet  of  paper  so  that  greater 
accuracy  may  be  obtained. 

Many  copies  or  blueprints  of  each  sheet  are 
made  so  that  they  may  be  used  by  the  different 
people  working  on  the  house. 

Teacher’s  Preparation 

•  Anticipate  this  lesson  and  obtain  the  pupil’s 
assistance  in  assembling  a  bulletin  board  exhibit 
of  architects’  drawings  of  house  plans;  working 
drawings  of  bookcases,  tables,  chairs,  and  bird- 
houses. 

•  Direct  pupils  to  obtain  measurements  to  the 
nearest  foot  of  two  or  more  rooms  in  their  homes. 

Pre-Book  Lesson 

Present  and  discuss  some  of  the  floor  plans  and 
other  working  drawings  from  the  bulletin  board 
exhibit.  Have  pupils  find  and  read  the  scales 
indicated  on  each  drawing.  Discuss  reasons  for 
extreme  accuracy  on  each  drawing. 

Encourage  pupils  to  tell  about  people  they  know 
who  have  studied  mechanical  drawing,  and  in  what 
lines  of  work  it  is  needed. 


Using  the  Text  Page 

•  Ex.  1 .  Have  pupils  study  the  drawing  and  tell 
what  rooms  the  house  contains,  and  to  name  them 
in  the  approximate  order  of  size.  Have  the  rooms 
at  the  front  and  at  the  back  of  the  house  named. 

•  Ex.  3.  You  may  wish  to  organize  the  answers 
for  this  example  on  the  board  in  table  form.  Have 
pupils  explain  the  thinking  for  each  entry  in  the 
table. 


Table  for  scale  of  1  inch  represents  12  ft. 

Inches  on  drawing 

1 

4 

1 

2 

3 

4 

1 

If 

2 

21 
^  4 

21 

Feet  represented 

3 

6 

9 

12 

15 

18 

21 

24 

27 

30 

•  Ex.  4-8.  Assign  these  examples  for  independ¬ 
ent  work.  Direct  pupils  to  use  the  form  given 
below  for  showing  the  work  on  their  papers. 


Room 

Length 

Width 

Inches 

Feet 

Inches 

Feet 

Living  Room 

2f 

27 

H 

18 

Study 

H 

15 

l 

12 

Bedroom  #1 

1* 

18 

H 

15 

Bedroom  #2 

H 

15 

H 

15 

Entire  house 

3f 

45 

4§ 

54 

Individualizing  Instruction 

•  Direct  all  pupils  to  obtain  actual  measurements 
of  two  rooms  in  their  homes  and  make  scale  draw¬ 
ings  of  them,  using  a  scale  of  1  inch  represents 
12  ft. 

•  Direct  more  capable  pupils  to  draw  a  floor  plan 
of  the  entire  first  floor  of  their  house. 

•  Direct  more  capable  pupils  to  find  the  number  of 
square  yards  of  carpet  needed  to  cover  the  floor  of 
each  of  the  rooms  in  Ex.  4-7  if  the  carpet  is  to  be 
placed  wall  to  wall. 
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Provide  pupils  with  rulers  scaled  in  — " 


hhuhhbhi 


Floor  Plans  for  a  House 

Scale  drawing  [O] 

1.  When  an  architect  makes  a  floor  plan  for  a  house,  he  draws 
it  to  scale.  From  the  above  floor  plan,  can  you  tell  the  shape 
and  the  arrangement  of  the  rooms  without  measuring?  Yes 

2.  For  this  plan,  tell  .  . 

Living  room 

a.  which  room  is  the  largest,  a  b.  which  rooms  are  square.  Breakfast  Nook 
c.  winch  bedroom  is  larger.  A  d.  which  rooms  are  rectangular,  am  rooms  ore 

O  W7L  ^  i  .  1  in.  represents  12  ft.  rectangular. 

6.  What  scale  was  used  for  the  drawing?  a  What  is  the  actual 
distance  represented  when  the  measurement  on  the  plan  is 

i"?  3  6f,i"?  18f>lJ"?21  ft2"?24f,2i"?  27 f,. 


Measure  the  scale  drawing  to  the  nearest 
length  and  the  width  of  the  0.  .  L  lc  r 

24  ft.  by  15  ft 

4.  living  room.  v  5.  study.  v  6.  bedroom  #1.a 

18  ft.  by  27  ft.  18  ft.  by  12  ft. 


[W] 

i  in.  Find  the 

15  ft.  by  15  ft. 

7.  bedroom  #2.  A 


8.  What  is  the  entire  width  of  the  house  in  front?  54  ft. 
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[W] 

1.  What  scale  is  given  for  the  map  above?  1  jn.  represents  16  mi. 

2.  Copy  and  complete  this  table. 


Inches  on  drawing 

1 

4 

1 

2 

3 

4 

1 

li 

1  h 

a4 

2 

Miles  represented 

4 

?8 

?12 

16 

?20 

724 

?28 

32 

Find,  by  measuring  to  the  nearest  ^  in.,  the  following  distances. 
Compare  the  distances  with  the  mileages  given. 

3.  Gallatin  to  West  Entrance  20  mi.  4.  Canyon  Junction  to  Tower  Junctiomo  m 

5.  Norris  Junction  to  Canyon  Junctionv  6.  Madison  Junction  to  Old  Faithful  12  mi. 

a  .  t  8  m  1  •  t 

W  hat  is  the  mileage  given  for  the  shortest  route 

7.  from  Gallatin  to  Old  Faithful?  44  mi. 

8.  from  Old  Faithful  to  Canyon  Junction?  42  mi. 

9.  from  South  Entrance  to  Norris  Junction  by  way  of  Madison 
Junction?  69  mi. 
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Pupil’s  Objectives 

(a)  To  learn  that  all  commercially-prepared 
maps  of  cities,  states,  and  other  geographical  areas 
are  drawn  to  scale;  and  (b)  to  gain  practice  in 
using  the  scale  given  for  a  map  to  determine  the 
approximate  distance  between  two  locations. 

Background 

For  the  correct  interpretation  of  distances  on 
maps,  it  is  most  important  that  pupils  give  careful 
attention  to  the  scale  indicated.  Pupils  who  do 
not  understand  how  a  map  of  their  state  may  be 
represented  on  one  page  of  a  textbook,  and  a  map 
of  the  United  States  on  another  page  of  the  same 
size,  need  special  assistance  in  using  the  scale. 

An  understanding  of  ratio  is  basic  to  the  correct 
interpretation  of  a  scale.  For  one  map,  as  on 
page  300,  the  scale  may  be  1  inch  represents  16 
miles,  while  for  another  map  the  scale  may  be 
1  inch  represents  160  miles,  or  1,600  miles. 

Teacher’s  Preparation 

Have  available  a  variety  of  wall  maps,  such  as 
a  map  of  your  school  district,  of  your  city  or  a  city 
near  you,  your  state,  and  a  map  of  the  United 
States.  Obtain  also  from  travel  agencies  road 
maps  of  your  state,  adjoining  states,  of  national 
parks,  and  so  on. 

Pre-Book  Lesson 

•  Display  the  city  map  and  have  pupils  tell  the 
scale.  Measure  segments  shown  on  the  map,  then 
use  the  scale  to  find  approximate  distances  from 
one  location  to  another  in  the  city. 


•  Use  the  road  map  of  the  state  and  read  the 
mileages  given  for  distances  between  cities  which 
you  designate.  Next,  measure  segments  shown  on 
the  map  and  find  these  mileages  by  using  the  scale 
given.  Have  pupils  suggest  reasons  why  the  two 
may  differ  somewhat. 

Using  the  Text  Page 

•  Motivate  the  work  by  finding  if  any  pupils  in 
your  class  have  visited  Yellowstone  National  Park. 
Have  them  tell  what  mode  of  transportation  they 
used,  how  long  they  were  gone,  and  what  sights 
they  saw  in  the  park. 

•  Have  pupils  locate  Yellowstone  Park  on  a  map 
of  the  United  States  and  indicate  the  general 
direction  they  would  travel  in  making  a  trip  to 
the  park.  Have  someone  measure  on  the  map  a 
segment  which  would  represent  the  airline  dis¬ 
tance  to  the  East  Entrance,  then  use  the  scale  to 
compute  the  approximate  distance. 

•  Ex.  1-9.  You  may  wish  to  use  these  examples 
as  oral  work  for  all  except  your  most  capable 
pupils.  Organize  a  table  as  shown  for  Ex.  3-6. 


Inches  on 

map 

Miles 

Gallatin  to  West  Entrance 

? 

? 

Canyon  Jet.  to  Tower  Jet. 

_  ?  _ 

_  ?  _ 

Norris  Jet.  to  Canyon  Jet. 

_  ?  _ 

_  ?  _ 

Madison  Jet.  to  Old  Faithful 

_  ?  _ 

_  ?  _ 

Individualizing  Instruction 

Direct  your  more  capable  pupils  to  formulate  and 
work  other  original  problems  which  use  informa¬ 
tion  given  on  the  map. 
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Pupil’s  Objectives 

(a)  To  evaluate  understanding  of  basic  concepts 
and  new  ideas  taught  in  Chapter  7;  and  (b)  to 
obtain  data  for  the  need  of  remedial  teaching. 

Background 

This  Test  of  Information  and  Meaning  measures 
pupil’s  ability  to  apply  the  tests  for  divisibility  of 
whole  numbers;  to  name  ratios;  to  show  the  com¬ 
plete  factorization  of  a  number;  to  determine 
whether  a  quotient  will  be  named  by  a  3-place 
numeral;  and  to  read  and  obtain  data  from  a  bar 
graph. 

Also  tested  are  pupil’s  understanding  of  the 
concept  of  place  value  through  billions  and  the 
properties  of  regular  polygons. 

Pre-Book  Lesson 

•  Discuss  with  pupils  the  ideas  and  concepts 
covered  in  this  test  as  stated  in  the  Background 
section.  If  time  permits,  let  pupils  ask  questions 
about  any  topic  which  they  feel  may  give  them 
difficulty. 

•  Emphasize  the  twofold  need  for  tests:  (a)  to 
help  the  pupil  determine  his  own  strengths  and 
weaknesses;  and  (b)  to  help  the  teacher  identify 
the  topics  on  which  achievement  is  satisfactory, 
but  particularly  the  specific  aspects  of  a  topic 
which  need  reteaching  for  individuals  or  for  the 
entire  class. 


Using  the  Text  Page 

•  Ex.  1-6.  Tell  pupils  to  apply  the  tests  for 
divisibility  of  whole  numbers  by  2,  3,  4,  5,  8,  and 
9;  they  are  not  to  actually  divide  these  numbers. 

•  Ex.  7-9.  Advise  pupils  to  use  the  vertical 
algorithm  to  determine  the  standard  numeral,  or 
else  use  it  to  check  their  answer. 

•  Ex.  10.  You  may  wish  to  point  out  to  pupils 
that  there  are  3  possible  answers  for  angles  which 
appear  to  be  congruent. 

•  Ex.  11-14.  Emphasize  that  the  ratios  are  to 
be  named  in  simplest  form. 

•  Ex.  17-18.  Point  out  that  graphs  usually  give 
approximate  numbers. 

•  Observe  pupils  as  they  work.  Advise  them 
to  skip  any  question  with  which  they  may  be 
having  difficulty  and  to  return  to  it  later  if  time 
permits. 

After  the  test  has  been  completed  and  the  papers 
collected,  discuss  each  question  and  have  the  cor¬ 
rect  answers  written  on  the  board.  Encourage 
pupils  to  ask  questions  about  specific  difficulties. 

Individualizing  Instruction 

•  For  slower  learners ,  administer  the  test  by  read¬ 
ing  one  question  at  a  time,  allowing  time  for 
writing  answers. 

•  While  you  provide  reteaching  for  pupils  who 
need  it,  direct  more  capable  pupils  to  work  some  of 
the  exercises  listed  on  Teacher’s  Page  303. 
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Do  You  Understand? 

Test  of  Information  and  Meaning  7 

Ex.  1-6.  Which  numbers  named  in  box  A  are  divisible 

1.  by  2?344;  760;  1,172  2.  by  4?  344;  760;  1,172  3.  by  8?  344;  760 

4.  by  5?760;  1,215;  2,595  5.  by  3?519;  1,215;  2,5956.  by  9?  1,215 

For  Ex.  7-9,  write  the  standard  numeral. 

7.  600,000,000  -f-  15,000,000  -J-  207,000  -(-  804  6 15,207,804 

8.  (3  X  1,000,000,000)  +  (8  X  10,000,000)  +  (3  X  1;<m6)°a  °°° 

9.  9  X  (10  X  10  X  10  X  10  X  10)  +  7  X  (10  X  10  X  10  X  10)7 

10.  Box  B.  ALMN  is  an  isosceles  triangle.  Name  two  angles 
and  then  two  triangles  that  appear  to  be  congruent’  ^LNaodandMz.MNo 

-j-,  ^  x_  Congruent  triangles:  .A  LON  and  ZlMON  LLON  and  ^_MON 

.Box  C.  Name  with  a  fraction  in  simplest  form  the  ratio  of 
the  number  of 

11.  red  dots  to  the  number  of  black  dots.  6 

12.  gray  dots  to  the  total  number  of  dots.  14 

13.  black  dots  to  the  number  of  gray  dots.  ~ 

14.  red  dots  to  the  total  number  of  red  and  black  dots,  n 

15.  Box  D.  Copy  the  examples  for  which  the  quotient  will 


be  named  by  a  3-place  numeral.  Do  not  divide.  48 j9'975 

_  74  )25,610 

16.  Make  a  factor  tree  to  find  the  com- 


195 


3  x^5 
3  x  5  x  ^3 


Ex.  17 


plete  factorization  of  195. 

The  graph  shows  the  number  of  mothers 
and  fathers  of  children  in  a  fifth-grade 
class  who  attended  Parent-Teacher  meet¬ 
ings  at  a  school  from  September  through 
December. 

17.  For  each  monthly  meeting,  how 
many  mothers  attended?  fathers?  parents? 

See  below 

18.  What  was  the  ratio  of  the  number  of 
mothers  attending  each  meeting  to  the 
number  of  fathers  attending  each  meeting? 


Parents  at  Meetings 


V 


bD 

C 

"3 

a 

OJ 


a 

<u 

u. 

aS 

Oh 


<D 

XS 


Mothers 

Fathers 

Parents 

Ex.  18 

Sept. 

15 

13 

28 

Sept, 

Oct. 

20 

15 

35 

Nov. 

25 

21 

46 

Oct. 

Dec. 

22 

18 

40 

15 

13 


M  2  5 

Noy. 


n  1 1 
Dec.  -5- 
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Do  You  Make  Mistakes? 


Diagnostic  Test  7 

Copy  the  examples  and  show  your  work. 


Study  Practice: 

a  b  c 

Pages  Use  Sets 

1. 

254.  R12  374.R0  465.  RE 

27)6,870  82)30,668  64)29,768 

280, 282  107 

2. 

$  6.59  S  2.37  $  3.45 

32)8210.88  18)$42.66  48)8165.60 

284  109 

3. 

507.R0  790.  R8  600.  R2 

38)19,266  63)49,778  98)58,827 

7 

286-287  108 

4. 

Express  quotients  to  the  nearest  cent. 

S  7.54  $  6.16  $  2.13 

24)8181.04  35)8215.55  48)8102.36 

288  109 

5. 

Find  the  number  for  n. 

4  —  a o  6  —  n  is  ai 

13  ~  n  65  T7  ~  51  7.2  =  21. n  6 

292-295  110 

Can  You  Solve  Problems? 

Problem  Test  7 

1.  By  way  of  a  toll  road,  the  mileage  between  two 
cities  is  243  mi.  How  many  hours  will  it  take  a  truck 
driver  to  go  this  distance  if  he  drives  at  the  rate  of 
54m.p.h.?  4  j  hr. 

2.  By  a  route  other  than  the  toll  road,  the  mileage 
between  the  two  cities  in  Ex.  1  is  37.9  mi.  farther.  What 
is  the  mileage  between  the  two  cities  by  this  route?  280.9  mi 

3.  The  perimeter  of  a  regular  hexagon  is  21  yd.  Each 

side  of  the  hexagon  is  how  many  yards  long?  vhow  many 
feet  long?  ioi  3  7 

4.  The  scale  shown  on  a  map  is  1  inch  for  50  mi.  What  is 
the  distance  between  two  cities  which  are  shown  3^  inches  apart 
on  the  map?  175  mi. 
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Pupil’s  Objectives 

(a)  To  diagnose  difficulties  with  more  difficult 
division  examples  and  in  naming  ratios;  (b)  to 
work  the  end-of-chapter  test  on  problem-solving; 
and  (c)  to  measure  computational  skills  with 
whole  numbers  and  rational  numbers  named  with 
fractions  and  decimals. 

Background 

In  the  Diagnostic  Test,  each  row  of  examples 
measures  a  particular  skill.  If  a  pupil  misses  more 
than  one  example  in  a  row,  he  is  in  need  of  reteach¬ 
ing  for  this  skill.  For  this  purpose,  study  pages  and 
practice  sets  are  listed  at  the  end  of  each  row. 

The  verbal  problems  contained  in  this  Problem 
Test  require  careful  reading  and  analysis.  For 
problem  (1),  pupils  must  apply  the  distance-time- 
rate  formula.  Problem  (3)  requires  knowledge  of 
the  properties  of  a  hexagon,  and  problem  (6) 
knowledge  of  a  rectangular  region.  Ability  to 
interpret  a  scale  is  necessary  for  problems  (4)  and 
(7).  Problem  (5)  requires  5  steps,  and  pupils 
should  be  advised  to  write  3  separate  mathematical 
sentences  to  show  these  steps. 

The  Computation  Test  includes  examples  for 
multiplication  and  division  of  whole  numbers  (some 
in  dollar  and  cents  notation);  also,  addition  and 
subtraction  of  rational  numbers  named  with  frac¬ 
tions  and  decimals. 

Teacher’s  Preparation 

•  For  both  the  Diagnostic  Test  and  the  Com¬ 
putation  Test,  it  would  be  advantageous  to  provide 
duplicated  copies  for  pupils.  For  rows  1-4  of  the 
Diagnostic  Test,  leave  space  below  and  to  the 
right  of  each  example.  For  the  Computation  Test, 
leave  working  space  for  Ex.  1-3  and  10-12;  for 
Ex.  13-21  leave  space  below  each  mathematical 
sentence  so  pupils  may  use  the  vertical  algorithm 
if  they  prefer  this  form  for  the  solution. 

•  Ex.  7  in  the  Problem  Test  requires  the  use  of 
a  ruler  scaled  in  inches.  If  you  do  jrot  have  rulers 
available  for  each  child,  you  may  give  pupils  the 
dimensions  of  the  scale  drawing  before  they  begin 
the  test. 


Using  the  Text  Pages 

•  Diagnostic  Test.  For  the  division  examples, 
advise  pupils  to  estimate  the  quotient  and  use 
small  x’s  to  indicate  the  placement  of  digits  in 
the  numeral  for  the  quotient.  Advise  pupils  to 
use  a  table  of  multiples  of  the  divisor  if  they  feel 
this  will  help  them. 

•  Problem  Test.  Advise  pupils  to  read  each  exam¬ 
ple  carefully,  and  to  use  diagrams,  number-line 
pictures,  or  mathematical  sentences  to  aid  them  in 
the  solution  of  the  problem.  Tell  pupils  to  label 
each  answer  thinking  of  an  English  sentence  to 
answer  the  problem  and  to  ask  themselves  if  it  is 
sensible.  For  problems  which  require  division  for 
their  solution,  advise  pupils  to  divide  the  remainder 
if  it  is  sensible  to  do  so. 

After  the  test  has  been  completed,  discuss  each 
problem  and  have  its  solution  shown  on  the 
board. 

Ex.  I .  Use  a  number-line  picture  to  illustrate  that 
to  compute  the  time,  you  divide  the  distance  by 
the  rate,  t  =  243  -t-  54;  t  =  4\ 

Ex.  3.  Sketch  a  regular  hexagon  on  the  board. 
For  the  question,  “How  many  feet  long?,”  elicit 
that  they  must  first  rename  21  yd.  as  63  ft.  and 
then  divide  by  6.  n  =  (3  X  21)  -f-  6 
Ex.  5.  Have  the  problem  read  aloud.  Then,  as 
you  ask  the  following  questions,  have  each  mathe¬ 
matical  sentence  shown  on  the  board  and  solved. 

Ques.  (7).  What  will  be  the  proceeds  of  the  sale 
of  ^  of  the  lots  sold  at  $4,500  each? 
n  =  (27  -r-  3)  X  4,500 

Ques.  (2).  What  will  be  the  proceeds  of  the  sale 
of  the  remainder  of  the  lots  sold  at  $3,700? 
n  =  (27  -  9)  X  3,700 

Ques.  (3).  What  will  be  the  proceeds  of  the  sale 
of  all  the  lots?  n  =  40,500  +  66,600 
Ex.  8.  Elicit  from  pupils  that  7  dozen  towels  must 
be  thought  of  as  84  towels  before  they  can  find  the 
cost  of  one  towel,  n  =  96.72  -f-  (12  X  7) 

•  Computation  Test.  For  Ex.  13-21,  remind  pupils 
that  the  operation  indicated  in  the  mathematical 
sentence  is  not  always  the  operation  to  use  to  find 
the  number  for  n  and  to  use  the  vertical  algorithm 
if  they  prefer  this  form  for  the  solution. 
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For  pupils  who  work  slowly  but  accurately, 
assign  only  Ex.  1-2,  4-5,  7-8,  10-11,  13-18. 

Individualizing  Instruction 

•  Use  the  test  results  to  determine  each  pupil's 
growth  in  specific  skills  and  understanding.  Dis¬ 
cuss  with  each  pupil  any  progress  he  has  made; 
this  is  especially  important  for  slower  learners,  who 
quickly  become  discouraged  when  no  recognition 
is  given  to  the  fact  that  they  are  making  progress 
commensurate  with  their  limitations. 

•  Use  the  table  at  the  right  to  find  the  per 
cent  scores  to  be  entered  on  pupil’s  individual 
record  cards.  (See  Teacher’s  Page  47.) 


Problem  Test  7 

Computation  Test  7 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

1 

11 

1 

5 

11 

52 

2 

22 

2 

10 

12 

57 

3 

33 

3 

14 

13 

62 

4 

44 

4 

19 

14 

67 

5 

56 

5 

24 

15 

71 

6 

67 

6 

29 

16 

76 

7 

78 

7 

33 

17 

81 

8 

89 

8 

38 

18 

86 

9 

100 

9 

43 

19 

90 

10 

48 

20 

95 

21 

100 

Suggestions  for  Material  to  Accompany  End-of-Chapter  7  Tests 


After  administering  the  tests  on  pages  301-303 
and  analyzing  the  results,  you  will  find  some  pupils 
who  need  redevelopment  of  some  parts  of  the  work. 
While  you  provide  assistance  for  these  pupils,  more 
capable  pupils  may  engage  in  some  of  the  activities 
described  below. 

Alternate  Uses  of  Pages — Chapter  7 

•  Page  270.  Use  the  scale  given  for  the  map  of 
the  United  States  and  find  the  approximate  airline 
distance 

a.  from  Los  Angeles  to  Detroit,  Michigan. 

b.  from  Los  Angeles  to  New  York  City. 

c.  from  Detroit  to  Houston,  Texas. 

d.  from  Detroit  to  St.  Louis,  Missouri. 

•  Page  272.  Write  the  numeral  for  the  number 
represented  on  the  Arithme-Stick,  then  name  the 
number  which  is 

a.  4,000  less.  d.  900,000  greater. 

b.  700  greater.  e.  101  greater. 

c.  20,000  less.  f.  5,000  less. 

•  Page  277.  Lower  part  of  page,  (a)  Find  the 
sum  of  the  numbers  named  in  Ex.  6  and  Ex.  7. 
(b)  Find  the  difference  of  the  numbers  named  in 
Lx.  8  and  Ex.  9.  (c)  Find  the  sum  of  the  numbers 
named  in  Ex.  9  and  Ex.  10.  (Hint:  First  express 
the  numbers  in  simplest  form.) 
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•  Page  294.  a.  Bill  bought  2  pencils  for  15^. 
Make  a  table  to  show  how  many  he  could  get  for 
45^;  60^;  $1.35. 

b.  Ann  paid  25^  for  6  cupcakes.  Make  a  table 
to  show  how  much  she  would  pay  for  12  cupcakes; 
18  cupcakes;  30  cupcakes. 

Supplementary  Activities 

•  Study  the  illustration  below  which  shows  an 
expanded  form  using  exponents  for  3,258,674;  then 
in  the  same  way  show  the  expanded  form  for  the 
numerals  in  Ex.  a-c. 

3,258,674  -  (3  X  106)  +  (2  X  106)  +  (5  X  104)  + 

(8  X  103)  +  (6  X  102)  +  (7  X  101)  +  4 

a.  2,945,087  b.  9,027,458  c.  6,370,152 

•  For  rectangular  fields  A  and  B,  find  the  area 
in  square  rods  and  also  in  acres.  (Refer  to  the 
table  of  measurement  for  Area  on  page  373.) 

Field  Dimensions  Area  in  sq.  rd.  Area  in  A. 

A  60  rd.  by  40  rd.  _  ?  _  _  ?  _ 

B  140  rd.  by  80  rd.  _  ?  _  _  ?  _ 

•  Find  the  greatest  whole  number  for  n  which 
will  make  each  of  the  sentences  in  Ex.  a-d  a  true 
sentence.  (<  means  is  equal  to  or  less  than.) 

a.  58  X  n  <  9,754  b.  74  X  n  <  19,999 

c.  n  X  98  <  59,192  d.  n  X  37  <  22,222 


5.  There  are  27  lots  in  a  new  subdivision. 
One  third  of  the  lots  are  priced  at  $4,500 
each,  and  the  remainder  are  priced  at  $3,700 
each.  When  all  the  lots  are  sold,  what  will 
be  the  proceeds  from  the  sale  of  the  lots?v 

6.  1  om  s  rather  bought  a  rectangular  lot 
whose  width  was  90  ft.  If  the  area  of  the 


lot  was  13,500  sq.  ft.,  what  was  the  length 
of  the  lot?  isoft. 

7.  A  scale  drawing  of  a  lot  is  shown  at  the  right.  What  is  the 
width  of  the  lot ?v  What  is  the  length?  60  ft. 

48  ft.  ° 

8.  A  hotel  paid  $96.72  for  7  dozen  towels.  To  the  nearest 
cent,  what  was  the  cost  per  towel?  $1.15 

9.  The  total  cost  of  32  reading  books  each  costing  the  same 
and  a  dictionary  was  $85.30.  If  the  dictionary  cost  $5.94, 
what  was  the  cost  of  each  reading  book?  $2.48 


Lot 

72 


represents 
12  feet 


How  Well  Can  You  Compute? 


Ex.  1-3.  Multiply. 


1.  58  2. 

$3.46 

3. 

$18.06 

94 

25 

43 

5,452 

$86.50 

$776.58 

Ex.  7-9. 

Add. 

7.  3 1  8. 

3.072 

9. 

$17.95 

0.916 

84.16 

li7iz 

8.345 

349.27 

24 

12.333 

$451.38 

Ex.  13-21.  Find  the  number 


Compulation  Test  7 

Ex.  4-6.  Subtract. 

4.  9|  5.  $307.04  6.  9.382 

11  98.57  1.784 

7>i  $208.47  7.598 

15 

Ex.  10-12.  Divide. 

36'  R 19  425,  R0  $  2  07 

10.  21)775  11.  32)13)600  12.  56)$115.92 


for  n. 


13.  n  =  9J  -  2g  6f 

14.  8.97  +  n  =  21.04i2.o7 

15.  n  4-  56  =  109  6' 104 


16.  72  =  80  X  90  7  72,560 

17.  72-5^  =  2483-^ 

18.  19,272  ^  72  =  24  803 


19.  15  -  72  =  7f  7f 

20.  72  -  3.874  =  4.298  s. 

21.  72  X  92  =  5,336  58 
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Adv  ise  pupils  that  the  scale  to  use  for  a  number-line  picture  is 
determined  by  the  denominator  of  the  fraction. 


Finding  Products  with  Number-Line  Pictures 


i 

4 


1 


Discovering  a  multiplication  algorithm  [O] 

1.  In  the  arithmetic  corner,  Louis  planned  a  demonstration 
to  show  the  class  how  to  solve  3  X  i  =  n.  He  decided  to  use 
a  number-line  model. 


3  4  5  6  7  8 

4  4  4  4  4  4 


Fig. 


1 


n 


i  i  i  i  7  r 

4  4  4  4  4  4 

Fig.  2 


a.  Fig.  1.  Since  one  factor  is  named 
by  a  fraction  showing  a  denominator 

.  T  •  1  -in  fpurths 

4,  Louis  used  a  scale  of  _  ?  _  on  his  model. 

Above  the  model  he  represented  a  seg¬ 
ment  for  the  factor  being  multiplied. 

b.  Fig.  2.  Explain  what  was  done  to 

He  represented  three  _1_  segments. 

represent  3  X  j.4  Does  the  new  seg¬ 
ment  show  three  ^’s?AWhy  was  the  n 

To  show  that  the  measure  of  the.  segment  represents  the  number  for  n  which 

placed  in  the  position  where  it  is  shown?  can  be  read 

from  the  I 

c.  Fig.  2.  Using  the  scale  on  thenumberline- ' 
number  line,  read  the  measure  of  the 

_3 

segment  labeled  3  X  i  n  =  _?i 


2.  On  the  board,  show  a  number-line  picture  for  the  following 
and  then  tell  the  number  for  n. 


a.«  =  4X|? 

i 

I 


- - 4xj - ^n 

2  1  2  3  4  5 

5  5  5  5  5  5 


b.  3  X  |  =  n  2 


n 


0  12  3 

3  113 


5  6 

3  3 


C  .n  =  6  x  i 


2 


£113  4  5 
2  2  2  2  2  2 


H 

f 


3 


6 

2 
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Overview  — Chapter  8 


•  Resurvey.  The  properties  of  a  rectangular 
region  are  retaught  in  preparation  for  showing  the 
relation  between  finding  the  measure  of  the  area  of 
a  rectangular  region  and  finding  the  product  of  two 
rational  numbers. 

•  Extension.  Multiplication  is  extended  to  find¬ 
ing  the  product  of  (a)  a  whole  number  and  a 
rational  number  named  by  a  fraction ;  (b)  a  rational 
number  named  by  a  fraction  and  a  whole  number; 
and  (c)  two  rational  numbers  named  by  fractions. 
Pupils  learn  that  the  Commutative  Property  of 
Multiplication  applies  when  the  factors  are  rational 
numbers.  Multiplication  is  extended  also  to  in¬ 
clude  finding  the  product  when  one  of  the  factors 
is  a  rational  number  named  by  a  decimal.  Pupils 
also  learn  how  to  multiply  measures  and  express  the 
result  in  a  variety  of  ways. 

The  idea  of  base  of  a  numeration  system  is  ex¬ 
tended  by  the  introduction  of  a  base-five  numera¬ 
tion  system.  Pupils  learn  to  name  numbers  in  base 
five,  to  count  in  base  five;  and  to  convert  base-ten 


numerals  to  base-five  numerals  and  vice  versa. 

•  Problem-Solving.  Throughout  the  work  on 
multiplying  with  decimals  and  multiplying  meas¬ 
ures,  word  problems  are  utilized  for  presenting  these 
ideas  and  showing  a  practical  application  for  their 
use. 

•  Geometric  Ideas.  The  properties  of  a  rec¬ 
tangular  region  are  reviewed  in  order  to  provide 
a  practical  application  for  the  finding  of  the  product 
of  rational  numbers  when  one  or  both  of  the  factors 
is  named  by  a  fraction. 

•  Enrichment.  In  the  study  of  base-five  nu¬ 
meration  systems,  the  reading  and  writing  of  3-place 
numerals  is  designated  for  enrichment.  Also,  a 
study  of  base-four  numerals  is  presented  for  all 
pupils  who  have  understood  well  the  basic  ideas 
given  for  base-five  numerals.  Many  references  are 
made  to  the  sets  of  Extra  Activities  in  the  back  of 
the  book. 

•  Testing.  The  battery  of  end-of-chapter  tests 
is  included  on  pages  326-328. 


Teaching  Pages  304  and  305 


Pupil’s  Objectives 

To  learn  to  find  the  product  of  a  whole  number 
and  a  rational  number  named  by  a  fraction  (a)  by 
using  number-line  pictures;  and  (b)  by  using  a 
computational  procedure. 

Background 

Since  pupils  have  used  segments  on  the  number 
line  as  a  model  for  multiplication  of  whole  num¬ 
bers,  it  is  logical  to  use  the  same  approach  to 
multiplication  of  a  rational  number  by  a  whole 
number.  For  the  product  4  X  |,  we  use  a  number 
line  scaled  in  eighths  and  identify  a  segment  with 
measure  f.  Then,  starting  with  f,  we  lay  off  4 
segments,  each  with  measure  f .  This  brings  us  to 
the  point  associated  with  ^2-,  so  we  reason  that 
4  X  f  is  Jg2-,  or  If. 


Teacher’s  Preparation 

Show  on  the  board  for  use  during  the  Pre-Book 
Lesson  number-line  pictures  A-C  which  follow. 
Make  each  unit  segment  24  inches  long  and  parti¬ 
tion  it  as  shown. 

Pre-Book  Lesson 

Show  on  the  board  Ex.  a-b.  Direct  pupils  to 
find  the  number  for  each  by  solving  a  multiplication 
example. 

Present  Ex.  c-d  and  have  pupils  find  the  number 
for  each  by  solving  an  addition  example.  Ask  why 
the  answer  for  each  of  Ex.  a-d  may  be  found 
by  using  an  operation  other  than  the  one  indicated. 

a.  48  +  48  +  48  +  48  +  48  c.  3  X  247 

b.  19  +  19  +  19  +  19  +  19  +  19  +  19  d.4  X  85 
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A 


3  3  3  3  3 

8  8  8  8  8 


0_  J_  _8_  _12_  16  20  24 

8  8  8  8  8  8  8 


6  6  6  6  6  6  6 


C  _3 _ 3 3 _ 3 

10  10  10  10 

. i . i  > 

0  5  10  15  20  25  30 

10  10  10  10  10  10  10 

Refer  to  number  lines  A-C.  Establish  that  the 
unit  for  each  one  is  the  same  length.  Ask  pupils  to 
tell  how  a  unit  segment  for  each  number-line 
picture  has  been  partitioned.  Elicit  these  responses: 
Line  A  is  scaled  in  eighths,  Line  B  in  sixths,  and 
Line  C  in  tenths. 

Direct  pupils  to  engage  in  a  series  of  counting 
activities  as  indicated  below.  Have  pupils  use  a 
pointer  and  locate  on  the  number-line  picture  the 
dots  associated  with  each  number  they  name.  As 
they  complete  the  counting,  write  in  pairs  the 
addition  and  multiplication  example  suggested, 
and  have  the  missing  numbers  given. 

As  the  counting  takes  place,  help  pupils  to  relate 
counting  by  f’s  to  whole-number  counting  by  3’s; 
counting  by  f’s  to  whole-number  counting  by  5’s, 
and  so  on. 

Count  by: 

f’s  from  Otof.  |  +  |  +  f  +  f  +  f  =  _?_ 


5  X  |  =  _  ?  _ 

f’s  from  0  to  this  way:  f,  f,  f, 

l  +  l  +  t  +  f +  !  =  -?. 


f’s  from  0  to  -g-. 

f’s  from  0  to  Jg5-. 
!%■  from  0  to 


+ 

X 

X 

X 


5  _ 
I  8  — 


5 
8 
A 
8 
A 

6  — 

_ 

10  — 


5  _ 

8 

3X5 

8 

3  X  ? 

6 

4  X 


1  0 


5  +  5  +  5 


—  _  ?  _ 

—  _  ?  _ 

=  ? 


? 


Lor  some  pupils  you  may  wish  to  picture  the 
jumps  along  the  number  line  as  indicated.  Estab¬ 
lish  that  the  jumps  are  equal  in  length  in  each 
counting  activity. 


Using  the  Text  Pages 

•  The  oral  discussion  in  Ex.  1-5  reinforces  and 
extends  the  ideas  developed  in  the  Pre-Book  Lesson. 

•  Ex.  2b-c.  Make  the  unit  segments  for  lines 
scaled  in  thirds  and  in  halves  the  same  length  as 
for  the  other  number  lines  you  showed  on  the 
board.  Have  pupils  use  segments  for  their  work 
on  the  board  or  arcs  with  arrows  as  shown  in  the 
Pre-Book  Lesson. 

•  Ex.  4.  Refer  to  the  number  line  scaled  in 
tenths  used  with  the  Pre-Book  Lesson. 

•  Ex.  5-6.  Show  and  solve  the  following  pairs 
of  examples. 

2X4  =  .?.  5X3  =  .?. 

2  X  *  -  =  -?-  5  x  f  =  HH*  =  -?- 


Individualizing  Instruction 

For  slower  learners,  cut  strips  of  tape  f  unit  in 
length.  To  show  3  X  f,  have  them  lay  off  the 
intervals  on  the  number  line  as  the  boy  in  the 
illustration  on  page  304  is  doing.  Next,  do  the 
same  for  3  X  f  and  3  X  Help  them  to  see 
that  the  multiplication  fact  is  3  X  3  =  9  for  the 
numerator  of  the  fraction  and  the  denominator  is 
determined  by  the  scale  on  the  number  line. 
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3.  For  Ex.  2a-2c,  page  304,  see  if  you  can  give  a  product 
expression  for  the  numerator  of  the  product.  20.  4xi  2b.  3  x  2  2C.  6  x  1 


4.  For  5  X  yq  =  n3  how  is  the  number 

tenths 


10 


line  in  Fig.  3  scaled  ?  a  Why  ?a  What  is  the 
number  for  w?ioDoes  5X3  give  you  the 
numerator  of  the  product?  a  What  is  the 

denominator?  10  LSince  one  factor  is  named  by  a 

fraction  showing  tenths. 

5.  For  Fig.  4-5,  give  a  mathematical  sentence  for  each  number¬ 
line  picture.  Tell  the  denominator  and  a  product  expression  for 

Fig.  5 
Numerator: 


Ili_6110121416  18  20 
10  10  10  10  10  10  10  10  10  10  10 

Fig.  3 


the  numerator  for  each  sentence.  Fig-  4 

Numerator: 

Denominator: 

4 

5 


2xi 

2x4 

5 


5x|=n 


3 

8 


5x3 

Denominator:  8 


2x1 


n 


5  x  | 


- f 

n 


1 

5 


2 

5 


3 

5 


4 

5 


5 

5 


6 

5 


7 
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8 

5 


9 

5 


10 
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4 
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8 
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10 

8 


12 

8 


14 

8 


16 

8 


Fig.  4 


Fig.  5 


6.  From  Ex.  5,  does  it  seem  that  the  work  shown  in  the 
box  will  solve  n  =  5  X  g?v Explain  each  step. 

Y  es 

7.  Tell  how  to  complete  Ex.  a-c.  On  the  board,  draw  a 
number-line  picture  to  check  each  product. 


a.  n  =  4  X  | 

_  4  X  ?  2 
—  3 

?8  r*o2 

=  b  or  2| 


b.  ft  —  10  X 


10 


?  X  1 

10 
,  10 


=  TjOr  -?j 
10 


c.  n  =  4  X  § 

_  ?4x  ? 5 

?  6  o 

?2°  it 

=  tj  or  H 


Ex.  8-14.  Express  in  simplest  form. 


[w] 


8. 


12 


2f  9.  fg  2  10.  |  j  11.  f  If  12.  ^  if  13.  ^4f  14.  se.  9 

Ex.  15-23.  Find  the  product  as  in  the  box.  Express  your 
answer  in  simplest  form. 

15.  n  =  6  X  i  2  18.  n  =  8  X  %  «f  21.  9  X  f  =  n  s| 

16.  n  =  4  X  i  i  19.  16  X  &  =  n  8  22.  3  X  f  =  n  3 

17.  n  =  12  X  f  7f  20.  «  =  6  X  g  5?  23.  «  =  4  X  ^  1 
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*  Emphasize  that  the  denominator  of  the  fraction  indicates  into  how  many  congruent 
parts  the  line  segement  should  be  partitioned,  and  also  it  indicates  the  scale  to  be 
used  for  the  number-line  picture. 

Multiplying  by  a  Rational  Number 


[O] 


A 

/■ 


2 


B 

“\ 


r 

Fig.  1 


B 


\  of  AB 


0  1 

Mg.  2 

A  2 

A. 

v. _  _ 

2 

f  of  AB 


B 


•*— - • - • - - - - - - - ► 

Q  1  2  3  4  5  6 

3  3  3  3  3  3  3 

Fig.  3 
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Q12345678910H12 

4444444444444 


Fig.  4 


1.  Fig.  1.  What  is  the  measure  of  segment 

AB}  2How  is  this  shown?  The  end  point  of  AB  corresponds 

to  a  point  labeled  2  on  the  number  line. 

*  2.  Fig.  2.  To  find  ^  of  AB ,  the  denominator 
of  suggests  that  AB  should  be  partitioned 
into  _?_2  congruent  segments.  What  is  the 
measure  of  the  segment  labeled  \  of  AB ? 
i  X  2  =  _?J  _ 

3.  Fig.  3.  To  find  §  of  AB,  the  denominator 
of  §  suggests  that  AB  be  partitioned  into  _?_3 
congruent  segments.  How  many  of  these  con¬ 
gruent  segments  are  we  considering?  2 What  is 

-  4 

the  measure  of  the  segment  labeled  f  of  AB}  3 
§  X  2  =  _?!,  or 

4.  Fig.  4.  To  solve  n  =  J  X  33  a  scale  of 
J’s  is  shown  on  the  number  fine.  Why?  The 

denominator  of '  t  suggests  a  scale  of  fourths. 

a.  To  find  |  X  3,  a  segment  for  3  is 
represented  and  then  partitioned  into  _?i 
congruent  segments.  How  many  of  these 
segments  are  we  considering?  1 

b.  How  is  the  segment  for  the  product 
labeled?7  What  is  the  measure  of  the  seg- 

3  3 

ment  labeled  |  X  3 ?7w  =  _?J 


5.  The  product  of  J  and  3  can  also  be  found 
by  computing.  Explain  the  steps  in  the  box  for  solving  n  =  i  X  3. 

[w] 

Solve  each  of  Ex.  6-14  by  computing  as  in  the  box. 

6.  n  =  £  X  4  |  9.  «  =  |  X  12  9f  12.  n  =  |  X  100  75 

7.  n  =  |  X  9  6  10.  n  =  J  X  3  1  13.  n  =  |  X  14  12^ 

8.  n  =  f  X  5  3|  11.  «  =  f  X  8  6f  14.  w  =  F  X  16  2| 

♦  Extra  Examples.  Set  111.  # Extra  Activity.  Set  186. 
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Pupil’s  Objectives 

To  learn  to  find  the  product  of  a  rational  num¬ 
ber  named  by  a  fraction  and  a  whole  number 
(a)  by  using  number-line  pictures;  and  (b)  by 
using  a  computational  procedure. 

Background 

Pupils  have  learned  that  we  can  find  the  measure 
of  3,  or  j  of  a  given  segment  by  partitioning  the 
segment  into  2,  3,  or  4  congruent  smaller  segments 
and  find  the  measure  of  one  of  the  smaller  segments. 
Working  with  numbers,  division  by  2,  by  3,  or  by 
4  has  been  the  computational  technique  used  for 
the  above  situations. 

In  this  lesson  pupils  intuitively  learn  that  divid¬ 
ing  by  a  whole  number  gives  the  same  result  as 
multiplying  by  its  reciprocal.  Of  course,  the  ter¬ 
minology  or  a  complete  concept  of  a  reciprocal  is 
not  given.  In  the  Pre-Book  Lesson  the  transition 
from  thinking  ^  of  3  items  to  thinking  |  X  3  is 
made  through  the  use  of  objective  materials. 


Pre-Book  Lesson 


•  Use  drinking  straws  or  plastic  spoons  grouped 
in  sets  of  4.  Count  out  8  sets  of  4  and  record  Ex.  a 
below.  Count  out  4  sets  of  4  and  record  Ex.  b. 
Continue  on  to  \  of  a  set,  and  tell  pupils  that  we 
use  a  multiplication  sign  as  in  Ex.  e  to  show  |  of  4 
items  to  mean  j  X  4. 


We  see 


Think  and  write 


a.  8  sets  of  4  items 

b.  4  sets  of  4  items 

c.  2  sets  of  4  items 

d.  1  set  of  4  items 

e.  ^  of  a  set  of  4  items 

f.  I  of  a  set  of  4  items 

g.  ^  of  24  items  is  8  items 

h.  f  of  24  items  is  16  items 

i.  ^  of  24  items  is  3  items 

j.  f  of  24  items  is  15  items 

k.  ^  of  24  items  is  4  items 

l.  f  of  24  items  is  20  items 


8  X  4  =  32 
4  X  4  =  16 
2X4  =  8 
1X4  =  4 
1X4  =  2 
|X4  =  1 
^  X  24  =  8 
!  X  24  =  16 
1  X  24  =  3 
f  X  24  =  15 
i  X  24  =  4 
f  X  24  =  20 


Use  a  set  of  24  cutouts  on  the  flannel  board. 
Demonstrate  the  partitioning  into  equivalent  sub¬ 
sets  to  show  each  of  Ex.  g— 1.  Record  each  example 
as  it  is  demonstrated  with  cutouts. 

•  Sketch  AB  3  units  long  on  the  board.  Direct 
a  pupil  to  locate  point  C  in  AB  so  that  AC  is  half 
as  long  as  AB  as  shown  below. 

A  3  B 

j  ;  f  => 


Discuss  the  measure  of  AC.  Elicit  the  response 
that  we  need  to  think  of  each  unit  segment  as 
partitioned  into  halves.  Since  AC  is  ^  of  AB,  the 
measure  of  AB  is  3,  and  the  measure  of  AC  is  f, 
we  reason  that  j  X  3  =  f. 

Repeat  the  above  procedure  to  picture  \  X  3, 
then  f  X  3. 


0  12  3 


A _ l _ B 


-f  of  AB 
4 

— < — • — • — • — • — • — « — • — • — • — • — • — • — • — 

0  12  3 

Using  the  Text  Page 

•  Ex.  1-4.  If  pupils  find  the  text  material 
difficult,  develop  each  set  on  the  board  as  described 
in  the  Pre-Book  Lesson. 

•  Ex.  6-14.  After  pupils  complete  the  work, 
discuss  each  mathematical  sentence. 

Individualizing  Instruction 

For  all  pupils,  assign  Extra  Examples,  Set  111, 
and  Extra  Activities,  Set  186,  as  needed. 
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Pupil’s  Objectives 

(a)  To  review  the  properties  of  a  rectangular 
region;  and  (b)  to  discover  the  relation  between 
finding  the  measure  of  the  area  of  a  rectangular 
region  and  finding  the  product  of  two  rational 
numbers. 

Background 

The  work  on  text  pages  304-306  utilized  line 
segments  on  a  number  line  as  physical  models  for 
the  multiplication  of  rational  numbers.  The  next 
five  pages  will  show  how  finding  the  measure  of 
the  area  of  a  rectangular  region  is  related  to 
finding  the  product  of  two  rational  numbers.  The 
Pre-Book  Lesson  reviews  the  following  concepts 
which  are  essential  for  success: 

A  rectangular  region  is  the  union  of  a  rectangle 
and  its  interior.  (Refer  to  text  page  85.) 

To  measure  the  area  of  a  region,  we  use  a  unit 
square  region.  (Refer  to  text  pages  174-175.) 

The  measure  of  the  area  of  a  rectangular  region 
may  be  computed  by  finding  the  product  of  the 
measures  of  the  length  and  the  width  of  the  rec¬ 
tangle  if  both  are  measured  in  the  same  unit. 
(Refer  to  text  pages  176-177.) 

Pre-Book  Lesson 

•  Display  cutouts  of  polygonal  regions  on  the 
flannel  board.  Include  several  models  of  rectan¬ 
gular  regions.  Ask  pupils  to  trace  the  segments 
which  represent  the  sides  and  indicate  the  flat 
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surfaces  as  models  for  regions.  It  is  essential  for 
this  work  that  pupils  differentiate  between  the 
region  for  which  we  measure  area  and  the  rectangle 
for  which  we  consider  the  sum  of  the  lengths  of 
the  sides  to  find  the  perimeter. 

•  Represent  on  the  chalkboard  some  models  of 
rectangular  regions  and  give  the  measures  of  the 
length  and  the  width  (Fig.  A-B  preceding). 

Ask  pupils  to  count  the  units  shaded  and  then 
compute  the  measures  of  the  area  and  tabulate 
the  results  thus: 


Region 

Length 

Width 

Product 

Expression 

Area 

A 

4 

3 

4X3 

12 

B 

6 

2 

6X2 

12 

C 

12 

1 

2 

12  X  | 

12  s 

2—6 

D 

12 

1 

3 

12  X  * 

ii 

Use  a  paper  cutout  of  a  region  12  units  long  and 
1  unit  wide.  Fold  it  to  form  two  congruent  regions, 
each  12  units  by  |  unit.  Represent  one  of  the 
regions  on  the  board  as  region  C  and  have  pupils 
write  the  product  expression  for  the  area  and  record 
the  measure  of  the  area  in  the  table. 

Use  another  paper  cutout  of  a  region  12  units 
long  and  1  unit  wide.  Fold  it  to  form  three  con¬ 
gruent  regions,  each  12  units  by  unit.  Represent 
it  on  the  board  as  region  D  and  continue  as 
above. 

Using  the  Text  Page 

•  Use  Ex.  1-3  to  clarify  ideas  discussed  in  the 
Pre-Book  Lesson.  You  may  wish  to  continue  the 
oral  discussion  for  Ex.  4-5,  tabulating  results  as 
indicated  in  the  Pre-Book  Lesson. 

•  Ex.  6-11.  After  pupils  complete  the  work, 
discuss  each  example. 

Individualizing  Instruction 

For  slower  learners,  use  diagrams  on  the  board  and 
also  folded  paper  to  help  them  visualize  regions 
having  dimensions  as  follows: 

3  units  by  f  unit  ^  unit  by  ^  unit 

4  units  by  §  unit 
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*  Point  out  to  pupils  that  the  work  on  this  page  illustrates  an  application  of  finding  the 
product  of  two  rational  numbers,  that  is,  finding  the  area  of  a  rectangular  region. 


*  Product  Expressions  for  Area 

Resu.-vey  [O] 

1.  Regions  A,  B,  and  C  are  shown  in  color.  Count  by  l’s  and 

10  J 

find  the  measure  of  the  area  of  region  A.a  Instead  of  counting, 
we  can  find  the  measure  by  finding  the  product  of  5  and  _?L 
A  product  expression  for  the  measure  of  region  A  is  _?5  X 
The  measure  of  the  area  is  _  ?  19 

3  x  1 

2.  What  is  a  product  expression  for  the  measure  of  region  B?A 
What  is  the  measure  of  the  area?  3 

3x  2 

3.  What  is  a  product  expression  for  the  measure  of  region  C?  a 

Counting  the  J’s,  find  the  measure  of  region  CJ  On  the  board, 
show  the  work  for  finding  ?Were  the  answers  you  found 

by  counting  and  by  computing  the  same?  Yes 


[W] 


For  Ex.  4-5,  give  a  product  expression  for  the  measure  of 
each  region.  Show  the  work  to  find  the  product  and  then  verify 
your  answer  by  counting.  Ex.  4  fx3;  or  2}  Ex.  5  fx4;  ^=§,  or  2\ 


A 


5 


Ex.  6-11.  Write  a  product  expression  for  the  measure  of  each 
region.  Do  not  attempt  to  compute  to  find  the  product.  See  regions  bel( 


f  *2 


2x1 


2  x 

3 


_1 

2 


6. 


9. 


|x  2 


7. 

2 


1 

6 


7 

8 


X 


7 

8 


7 

8 


307 


3 

3 

1 

1 

1 

1 

3 

1 

1 

1 

1 

2 

2 

12 

12 

12 

12 

2 

12 

12 

12 

12 

3 

3 

1 

1 

1 

1 

3 

1 

1 

1 

1 

1 

1 

12 

12 

12 

12 

1 

12 

12 

12 

12 

3 

3 

1 

1 

1 

1 

3 

1 

1 

1 

1 

12 

12 

12 

12 

12 

12 

12 

12 

0  1  n  1  2  3  4  n  1  2  3  4 

u4444  u4444 

Fig.  1  Fig.  2  Fig.  3 


Finding  Products 

Factors  less  than  1  [O] 

1.  Even  though  both  factors  of  n  =  ^  X  J  are  less  than  1, 
a  model  of  a  unit  region  can  be  used  to  find  the  product.  Fig.  1 
shows  the  unit  region  represented  first.  Since  one  factor  has  a 
denominator  of  3,  one  of  the  vertical  sides  is  partitioned  into 
thirds  and  used  to  partition  the  unit  region  into  _?_?  con9ruent  re9'ons 


2.  Fig.  2.  Explain  why  one  of  the  horizontal  sides  is  parti- 

.  j  .  c  "^^iei<Utier  f°ctPr  has  a  denominator  of  4. 

tioned  into  fourths.  /  When  these  fourths  are  used  to  partition 
the  unit  region,  this  also  partitions  the  thirds  so  that  the  unit 
region  is  partitioned  into  _?_  congruent  regions  each  with  a 
measure  of  I^.  This  suggests  that  working  with  thirds  and  fourths 
leads  to  small  congruent  regions  which  are  twelfths. 


shown  in  red 


3.  Fig.  3.  A  region  that  is  i  by  J  is  shown  in  red.  The 
product  expression  for  the  measure  of  the  region  shown  in  red 
is  _?JX  -?i.  Since  the  region  is  1  of  12  congruent  regions, 
we  know  that  its  measure  is  1^.  Is  it  true  that  s  X  i  =  ^?  ves 

4.  Explain  how  to  use  the  regions  pictured  to  find  the  products 
indicated  in  the  mathematical  sentences.  The  number  of  congruent  regions 

indicates  the  numerator,  and  the  total  number  of  congruent  regions  indicates  the  denominator. 

a-  n  =  §  X  i  b.  n  =  |  X  J  c,«  =  ?Xf 


1 

12 

B 


2 

4 


i 

To 

1/32 

1 

4 


2 

4 


3 

4 
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Pupil’s  Objectives 

To  learn  to  find  the  product  of  two  rational 
numbers  named  by  fractions  by  (a)  using  measures 
of  areas  of  rectangular  regions;  and  (b)  using  a 
computational  procedure. 

Background 

On  pages  308  and  309,  pupils  explore  more 
extensively  than  on  the  preceding  page  the  relation 
between  the  measure  of  the  area  of  a  rectangular 
region  and  the  measures  of  its  sides.  They  work 
with  rectangular  regions  both  of  whose  sides  have 
measures  which  are  rational  numbers. 

By  means  of  activities  in  the  Pre-Book  Lesson 
and  in  the  text,  pupils  generalize  that  the  product 
of  two  rational  numbers  named  by  fractions  is 
found  by  writing  the  product  of  the  numerators  of 
the  fractions  over  the  product  of  the  denominators 
of  the  fractions.  In  general,  if  a ,  b,  c,  and  d  repre¬ 
sent  counting  numbers,  then  -f  X  1  =  v~x~~a- 

This  generalization  holds  for  the  situations 
studied  on  pages  304-307. 

-2  v  2  _  3X2  _3_  V  7  _  3X7 

x\  5  ~  1  X  5  10  A  /  —  10X1 

=  h  or  H  =  H,  or  2yo 

Teacher’s  Preparation 

Represent  on  the  board  a  number  of  unit  regions 
for  use  in  the  Pre-Book  Lesson.  Make  the  sides  of 
each  one  at  least  12  inches  in  length.  Cut  several 
strips  of  tape  each  12  inches  long  to  represent  unit 
segments. 

Have  available  pieces  of  colored  acetate  to  use 
to  cover  parts  of  regions  under  consideration. 


Display  a  strip  of  tape 
to  represent  a  unit  segment. 
Have  a  pupil  use  it  to  verify 
that  each  region  on  the 
board  is  a  unit  region  de¬ 
rived  from  the  unit  segment. 
(Step  7) 


Pre-Book  Lesson 


Use  a  red  pencil  to  parti¬ 
tion  one  unit  segment  (tape) 
into  halves  and  another  unit 
segment  into  thirds.  Use  it 
to  partition  the  sides  of  the 
c >  unit  region  to  show  %  by  #. 

Step  2  2) 

Partition  the  unit  region  into  smaller  congruent 
regions.  (Step  3) 


sq.  units 

D 


Step  3  Step  4  Step  5  Step  6 

Establish  that  the  sides  of  each  of  these  smaller 
regions  is  \  unit  by  ^  unit,  that  there  are  6  of  the 
smaller  regions  in  the  unit  region,  and  that  the 
measure  of  the  entire  original  unit  region  may  also 
be  expressed  as  ■§  square  region. 

Use  colored  acetate  to  cover  regions  for  each  of 
Ex.  a-c  below,  and  on  the  board  complete  a  table 
like  the  one  shown.  If  you  do  not  have  acetate, 
shade  the  regions  under  consideration. 


Measure  of 

Measure  of 

sides 

region 

a. 

1 

2 

by  | 

Step 

4 

l 

6 

b. 

1 

2 

by  f 

Step 

5 

2 

6 

c. 

1 

2 

by  § 

Step 

6 

3 

6 

d. 

1 

4 

byi 

1 

20 

e. 

3 

4 

by  i 

_3 

20 

f. 

1 

4 

by  f 

3 

20 

g- 

3 

4 

by  j 

1  2 

20 

Computation 


l  y  1 
2^3 

1  NX  2 

2  'X  3 

1  v  3. 

2  XN  3 


1  y  i 

4  x\  5 

1  NX  1 
4  A  5 

1  v  3 
4  x\  5 

!  byf 


1 
6 

2  nri 

6>  C>I  3 

3  I 
65  °r  2 


1 

20 

_3_ 

20 

3 

20 

I!  nrl 
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For  another  unit  region  on  the  board,  partition 
the  unit  segments  as  shown  in  Step  1  on  Teacher’s 
Page  309.  Elicit  that  we  may  now  rename  the 
dimensions  of  the  unit  region  as  a  f-by-f  region. 


Teacher’s  Page  308 


_5  _5 

5  5 

Step  1  Step  2 

Complete  the  partitioning  of  the  region  into  20 
smaller  congruent  regions  each  of  which  is  a  ^  by 
l  region  or  of  the  unit  region.  Establish  that 
we  may  now  rename  the  measure  of  the  area  as 
§§  square  units  instead  of  1  square  unit.  ( Step  2) 

Use  colored  acetate  to  cover  regions  for  each  of 
Ex.  d-g  and  on  the  board  continue  the  records  in 
the  table. 

Using  the  Text  Pages 

•  Without  the  step-by-step  development  de¬ 
scribed  in  the  Pre-Book  Lesson,  the  illustrations 
and  the  discussion  in  the  text  may  be  difficult  for 
pupils  to  understand.  It  is,  therefore,  strongly 
recommended  that  ample  time  be  spent  in  working 


with  models  on  the  chalkboard  before  the  text 
material  is  presented. 

•  Ex.  1-4  of  the  text  reinforce  concepts  devel¬ 
oped  in  the  Pre-Book  Lesson. 

•  Ex.  6-8  of  the  text  emphasize  the  computa¬ 
tional  procedure  for  finding  the  product  of  two 
rational  numbers  named  by  fractions. 

•  Ex.  18-23.  You  may  wish  to  have  pupils 
write  on  the  board  the  mathematical  sentences  for 
the  measures  of  the  regions  shown  in  color.  Ask 
pupils  to  explain  the  thinking  for  each  one. 

Individualizing  Instruction 

•  For  slower  learners,  use  chalkboard  illustrations 
and  the  procedure  described  in  the  Pre-Book  Lesson 
for  each  of  Ex.  9-11  on  the  text  page. 

•  For  more  capable  pupils,  assign  Extra  Activities, 
Set  187. 

•  For  all  pupils,  assign  the  following  to  be  worked 
by  renaming  the  whole-number  factor  with  a 
fraction  as  indicated  in  the  Background  section. 

a.  n  =  7  X  j  b.  »  =  f  X  6  c.  8Xf  =  « 

d.  n  =  11  X  f  e.  n  =  f  X  9  f.  15  X  f  =  n 


ANSWERS  NOT  SHOWN  ON  PAGE  309 


4  4  4  4 
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Advise  pupils  to  use  rectangular  regions  for  their  models,  and  to  refer  to  Ex.  1-3 
and  Fig.  1-3  if  they  are  having  difficulty  in  drawing  their  models. 

5.  Use  Fig.  3,  page  308,  to  help  solve  Ex.  a-c. 


a.  n  =  i  X  z 


3  - 

4  4 


b. 


i  X  |  =  n  2 


c.  I  x  I  =  «  3 


anui?bter  for  n  n  =  i  X  i  can  also  be  found  by 
working  as  in  the  box  at  the  right.  Explain  each  step,  a  Did 

you  find  the  same  answer  when  you  used  a  unit  region  in  Ex.  3, 
page  308?  Yes 

7.  Tell  how  to  complete  Ex.  a-c.  On  the  boards  show  how 
to  solve  using  regions. 

a.  n  =  |  X  h  b.  «  =  |  X  I 


4^2  =  §  C.  «  =  |  X  | 

-  3X2 


— 

—  8 


“3X5 
_ 


“8  ?  X  ?3 

T5  =4 1?  or  f 

8.  On  the  board,  solve  Ex.  4a-c,  page  308,  as  in  the  box. 
Verify  the  answers  with  the  regions  pictured.  4a.  j  b.  ^  c.  § 

[w] 

*  Use  a  model  of  a  region  to  show  how  to  find  the  number  for 
n  for  Ex.  9-1  ly  Then  solve  Ex.  9-17  as  in  the  box. 

See  Teacher  s  Page  309. 


1 


9.  n  =  &  X  2 


^  3  is 

10.  i  X  #  =  n  i 


2_  12  n  -  l  v  3  1 

n  3^6? 


15.  n  —  A  X  TTT 


11.  «  =  f  X  |  2 

5 


2  ^  10  20 

13-  «  =  f  X  |  i  16.  f  X  §  =  «  jl 

40  27 

14.  «  =  |  X  J  i 

Ex.  18-23.  Write  a  mathematical  sentence  for  the  measure  of 
the  region  shown  in  color.  Then  solve  as  in  the  box.  See  be  low. 

18. 


n± 

25 


19. 


20. 


21. 


22. 


23. 


24.  Use  the  regions  pictured  to  check  Ex.  18-23. 
Extra  Activity.  Set  187. 


Ifi  3  4  3 

18.  n  =4  Xj  ;n=-5 

01  5  2  5 

2h  n=JxJ''  n  =  g 


19.  n  =  |x  1;  n  =  | 


3  2 

22.  n  =  ~X  ~  ;  n  = 


20.  n  2X  8'n  —  16 

oo  _  2  2  4 

2o.  n  —  x  ,  ;  n  —  o 
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*  Although  this  page  illustrates  only  the  commutative  property,  you  may  wish  to  point 
out  that  the  associative  property,  and  the  properties  of  zero  and  one  also  hold  true 
for  multiplication  of  rational  numbers. 


Fig.  1 


Fig.  2 


*  The  Commutative  Property  of  Multiplication 

Properties  of  rational  numbers  [O] 

1.  Fig.  1.  What  is  the  length  and  the  width  of  the  region 
shown  in  color ?v  What  is  the  measure  of  the  area  of  that  region?  n 

n  —  h  X  § 6  n  2=  _?I2 

2.  Fig.  2.  What  is  the  product  expression  for  the  measure  of 
the  region  shown  in  color?  f  X  \  n  =  _?P 

3.  Is  i  X  f  =  #  X  i  a  true  sentence?  Yes 


4.  Does  it  seem  that  the  Commutative  Property  of  Multipli¬ 
cation  applies  to  the  multiplication  of  rational  numbers?  Yes 

5.  On  the  board,  use  two  diagrams  to  show  that  §  X  f  =  f  X  § 

is  a  true  sentence.  Draw  diagrams  similar  to  Fig.  1  and  Fig.  2. 


6.  Fig.  3  shows  that  2  X  f  =  _?I.  Fig. 
4  shows  that  §  X  2  =  _?i. 


V 

2xf 

J 

n 

— • - • — ► — 

- -  - - O  X  X  ~  -•  -• 

Is  2  X  f  =  f  X  2  a  true  sentence?  Yes 

*  0  1 

5  5 

2  3  4  5  6 

5  5  5  5  5 

7  8 

5  5 

9  10 

5  5 

7.  On  the  board,  use  two  number-line 

Fig.  3 

pictures  to  show  that  §  x  3  =  3  X  f  is  a 

£ - 

2 

xs - 

- « 

true  Sentence  ^raw  number-line  pictures  similar 

to  Fig.  3  and  Fig.  4. 

f  x2 

■  X 

n 

8.  On  the  board,  show  the  work  for 

See  below. 

solving  n  =  4  X  §.  A  Rename  the  factor  4 

*  0  I 

12  15  6 

7  8 

9  10 

5  5 

5  5  5  5  5 

Fig.  4 

with  a  fraction.  Then  show  the  work  for 
solving  n  =  f  X  g.  fri=  or  1  I 

15.  n  =  4  X 

16.  n  =  §  X 


Ex.  9-14.  Write  T  or  F. 

94  X  4  =  4  X  ^  UO.  I  X  4  =  4  X  f  Til,  %  X  6  = 


12.  |  X 


2  _  3X2 


4  'X  5  —  4X5  T  13*  5  Xs  ^  —  5X2 

Ex.  15-26.  Find  the  number  for  n. 

2 


5  A  T  -  1  A  5 

4  x  2  =  4X1 


[W] 


2X6 

3X1 


3 

5 


li 


14.  f 


V  2  _  2X3  T 
A.  r  —  r  X  a  1 


2  5 

3  9 


18.  *  =  I  X  §  £ 

19.  it  =  7  X  §  4f 


21.  b  =  6  X  5 


22.  «  =  \ 


v  9  — 

/*v  Th  20 


24.  n  —  5  X  y(j  2 
£  25.  n  =  3  X  #  2} 


17.  if  -  §  X  f 
310  8. 


4 


4x3 


20.  n  =  f  X  |  f  23.  n  =  12  X  i  2 


26.  n  =  i  X  #  I 


8 


12 
8  1 


or  1  j 


Teaching  Page  310 


Pupil’s  Objectives 

(a)  To  learn  that  the  Commutative  Property  of 
Multiplication  applies  when  the  factors  are  ra¬ 
tional  numbers;  and  (b)  to  gain  practice  in  multi¬ 
plying  rational  numbers. 

Background 


Although  emphasis  is  placed  on  the  Commuta¬ 
tive  Property  of  Multiplication  on  the  text  page,  it 
is  appropriate  to  discuss  the  associative  property 
and  also  the  properties  of  zero  and  one  for  rational 
numbers.  By  using  a  rational  number  named  by  a 
fraction  for  each  of  the  letters  a,  b,  and  c  in  the 
sentences  below,  we  may  show  that  the  same 
properties  hold  for  both  multiplication  of  whole 
numbers  and  multiplication  of  rational  numbers. 


Property 

Commutative: 
a  X  b  =  b  X  a 

Associative: 

(a  X  b)  X  c  =  (j  X 
a  X  (b  X  c) 

Property  of  1 : 

1  X  a  =  a 
Property  of  0 
a  X  0  =  0 


Illustrations  for 
Rational  Numbers 


3X4  _  4X3 
7X5  —  5X7 
12  _  12 
3  5  —  3  5 


I)  X  i  =  I  X  (|  X  1) 

1  v  1  —  i  V  1 

6  •'X  4  —  2  A  12 

1  -  _1_ 

24  ~  24 


_  5 

1X0= 

=  1  =  0 


Using  the  Text  Page 


Ex.  5.  Have  the  product  expression  for  the 
numerator  and  the  denominator  of  each  product 
shown  on  the  board  as  illustrated  below. 


2  v  i  —  2  x 

3  5  —  r*3  X  5 

4  V  2  I  4  X  2-4-1 

5  /X  3  —  L>5  x  3 


Refer  to  the  numerators  2X4  and  4X2  and 
to  the  denominators  3X5  and  5X3.  Elicit  that 
we  know  and  t~x  3  name  the  same  number 

because  the  numerators  and  denominators  are 
whole  numbers  to  which  the  commutative  property 
applies. 


Individualizing  Instruction 

•  For  more  capable  pupils ,  discuss  the  associative 
property  in  relation  to  multiplication  of  three 
rational  numbers.  Have  the  example  below  solved 
in  two  ways.  In  Ex.  B,  emphasize  that  numerators 
and  denominators  are  whole  numbers  to  which 
the  Associative  Property  of  Multiplication  applies. 


A 


B 


(fxf)xf  =  tx(!xl) 

-S_  V  3.  —  3  W  _6_  . 

15  ^  4  ~  5/\  12 
1  8  _  1  8 
60  —  60 


(fx!)xl  =  fx(!xf) 

(3  X  2)  X  3  _  3  X  (2  X  3) 
(5  X  3)  X  4  “  5  X  (3  X  4) 
6  X  3  _  3X6 

15X4  —  5X12 
1  8  _  1  8 
60  —  60 


•  Ask  more  capable  pupils  to  name  the  property 
that  each  true  sentence  below  illustrates.  Each 
letter  represents  a  counting  number. 


a.  7Xf  =  |X7 

b-  to  X  0  =  0 

r  \y  £_  _  JL  v/  2l 

—  d  b 

d-  f  X  1  =  t 


f.  (f  X  i)  X  *  =  f  X  (*  X  i) 
g-  (f  X  1)  X  7  =  1  X  (I  X  7) 
h.  1  X  0  =  0 


•  Direct  all  pupils  to  write  and  solve  a  mathe¬ 
matical  sentence  for  each  of  these  verbal  problems. 

a.  Mary’s  recipe  called  for  f  cup  of  butter.  If 
Mary  makes  only  ^  of  the  recipe,  how  much  butter 
should  she  use? 

b.  Helen  used  f  yd.  of  material  to  make  each  of 
6  towels.  How  many  yards  of  material  did  she  use? 

c.  Tom  weighs  f  as  many  pounds  as  his  father. 
What  is  Tom’s  weight  if  his  father  weighs  160  lb.? 
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Pupil’s  Objectives 

(a)  To  increase  ability  to  compute  mentally  in 
adding,  subtracting,  and  multiplying  rational  num¬ 
bers  named  with  fractions;  and  (b)  to  gain  practice 
in  multiplying  rational  numbers. 


pressing  products  in  simplest  mixed  form,  assign 
the  following  to  be  worked  and  explained: 


15  _  1 2  I  ?  18 
4  “4  r  4  To 

=  3  +  | 

—  _  ? 


_? t_  _g_  24  20  i  ? 

10  I  10  5  —  5  I  5 

-  ?  -  +  t80  =  -?-  +  ! 


Background 

In  the  Short  Answer  Test  for  which  the  compu¬ 
tation  is  to  be  performed  mentally,  pupils  must 
recall  procedures  for  adding,  subtracting,  and  mul¬ 
tiplying  rational  numbers.  This  exercise  will  help 
you  to  determine  which  children  need  some  re¬ 
teaching  of  addition  and  subtraction. 

In  the  Written  Practice,  Ex.  17-23  involve  a 
variety  of  operations  with  rational  numbers  named 
with  fractions  or  with  decimals.  You  may  need  to 
provide  some  reteaching  of  work  with  decimals. 

Using  the  Text  Page 

•  After  pupils  complete  Ex.  1-10  of  the  Short 
Answer  Test,  discuss  each  example  and  have  pupils 
explain  their  thinking  as  they  computed  mentally. 

•  Ex.  1-16  of  Written  Practice.  Direct  pupils 
to  express  products  in  simplest  form.  Remind  them 
that  this  means  one  of  the  following:  a  whole 
number,  a  mixed  form,  or  a  fraction  in  simplest 
form.  For  a  mixed  form,  the  fraction  should  be 
expressed  in  simplest  form. 

\  ou  may  wish  to  use  some  of  these  examples  as 
a  short  test  to  be  collected  and  evaluated  to  see 
how  well  pupils  have  learned  multiplication  of 
rational  numbers. 

•  Ex.  18-23.  Discuss  each  sentence  first  having 
pupils  tell  which  operation  to  use  to  solve  for  n. 
Then  direct  pupils  to  use  vertical  algorithms  when 
computing  the  answers. 

Individualizing  Instruction 

•  For  slower  learners  who  need  practice  in  ex¬ 


27.  —  ?  45  _  p  63  0 

7—  24  —  -  •  -  -9-—  _r_ 

•  For  more  capable  pupils,  show  on  the  board  the 
following  examples  and  determine  if  pupils  can 
discover  for  themselves  how  the  Distributive  Prop¬ 
erty  of  Multiplication  is  applied  in  these  illustra¬ 
tions: 

n  =  3  X  2f  n  =  4f  X  5 

=  3  X  (2  +  f)  =(4  +  !)X5 

=  (3  X  2)  +  (3  X  i)  =  (4  X  5)  +  (f  X  5) 

=  6  +  2|  =  20  +  3J 

n  =  8f  n  =  22,1 

If  pupils  think  they  understand  the  procedure 
used,  direct  them  to  find  the  number  for  n  in  each 
of  the  following: 

a.  n  =  7  X  d.  n  =  6  X  5f 

b.  n  =  2\  X  8  e.  n  =  6f  X  9 

c.  n  =  10  X  5f  f.  n  =  2\  X  40 

•  More  capable  pupils  may  also  write  and  solve 

mathematical  sentences  for  the  following  verbal 
problems: 

a.  How  many  feet  of  tape  are  needed  to  make 
8  strips  of  tape  each  5f  ft.  long? 

b.  Jim  lives  |  mile  from  his  school.  How  many 
miles  does  he  ride  his  bicycle  each  day  in  traveling 
to  and  from  school  if  he  goes  home  for  lunch? 

c.  Some  Scouts  hiked  2f  miles  one  morning  and 
1|  miles  in  the  afternoon.  How  many  miles  did 
they  hike  that  day? 

d.  Betty  used  |  yard  of  ribbon  to  make  4  badges. 
How  much  ribbon  would  she  need  to  make  16 
such  badges? 
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Short  Answer  Test 


[w] 

One  of  the  answers  in  parentheses  after  each  example  is  cor¬ 
rect.  Compute  mentally  for  each  example  and  then  write  the 
correct  answer. 

1-i  +  i  (f) 

(A) 


5.  6f  -  2J 


(4i)  (4)  (4i) 


2  Z  v  2  - 

^*8^3 

3.  4  -  If 


(i*)  (lit) 


L  24' 

£ 


6.  5  X  I 


7.  ± 


X  a 


4.  f  X  12  (12|)  (f)  (4J) 


5-^4 

8.  18  X  f 


(If)  ®)  (14*) 

(2)  (27)  (162) 


9.  What  is  the  least  common  denominator  for  f  +  #  +  i? 
(10)  (15)  (30) 

10.  What  is  7,643,892  rounded  to  the  nearest  thousand? 
(7,640,000)  (7,643,000)  (7,644,000) 


Written  Practice 


Ex.  1-16.  Solve. 


[W] 


1. 

«  = 

3  X 

3  .4 

5  1 5 

5. 

w  =  5  x 

4 

5 

7 

10 

9. 

/z 

= 

5  x  |  4 

13. 

1 

4 

X  5 

= 

zz 

'J- 

2. 

w  = 

1  x 

5  1 

6  9 

6. 

n  =  2  X 

9 

TO 

10. 

zz 

= 

S  x  4  2f 

14. 

7 

8 

xf 

= 

n 

3r 

3. 

n  = 

2  X 

4  ,3 

5  '5 

n 

7. 

n  =  3  X 

1 

2 

1? 

11. 

zz 

= 

4  X  5  2j 

15. 

5 

8 

x  * 

= 

n 

5 

24 

4. 

n  = 

5  X 

2 

TO  40 

8. 

«  =  f  X 

5 

6 

5 

14 

12. 

2 

3 

X 

f  =  »  5 

16. 

ZZ 

_  4 
—  5 

X 

5 

8 

1 

2 

17.  Copy  and  complete  the  table. 


Sum 

10 

_?24 

> 
_  • 

t-1 

_  15 

38 

_  ?  773 

>  1 5 

a6 

6 

18 

2 

3 

17 

211 

TO 

1  1 

12  n 

4 

6 

4 

5 

?21 

562 

1 

5 

_?_12 

_ 

108 

8 

357 

118,582 

9 

121 

Product 

24 

> 

—  • 

J.5 

_?_ 

_?  j?o 

_?  i44 

Ex.  18-23.  Find  the  number  for  n. 

18.  n  +  3§  =  8^  4  yq  19.  22.74  +  n  =  42.96  20.22 

21.  n  +  37.3  =  61.8  24.5  22.  n  -  2^  =  If  4± 


20.  «  +  6|  =  9§  2jl 

23.  26.8  -  n  =  17.9  8.9 
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*  Stress  the  idea  that  we  may  use  fraction  or  decimal  notation 
interchangeably  in  all  operations  with  rational  numbers. 


Multiplying  With  Decimals 

[O] 

1.  From  the  drawing  above,  what  is  the  distance  from 
Jim’s  dock  to  the  Bass  Cove  dock?/ to  the  Lake  Lodge 
dock ?v  to  Bill’s  dock?  1.9  mi. 

2.3  mi. 

2.  On  the  board,  express  the  distance  from  Jim’s  dock 
to  each  of  the  other  docks  by  using  fractions  and  then  by 
using  mixed  forms.  To  ■  1  To:  To’  2Io:  To’  1  io 

*  3.  One  week  Jim  made  two  round  trips  in  his  canoe 
from  his  dock  to  the  dock  at  Bass  Cove.  What  was  the 
total  distance  he  traveled  in  making  these  trips?  He  traveled  1.7  miles 

t  four  times  so  we  may  add  to  find  the  total  number  of  miles  traveled. 

a.  Explam  why  we  may  work  as  in  box  A.  a  On  the 
board,  find  the  sum.  6.8 

b.  Check  the  addition  for  box  A  by  working  the 
example  as  shown  in  box  B.  fo* or  6  if 

c.  Since  you  know  how  to  multiply  rational  numbers 
named  by  fractions,  you  may  work  as  in  box  C.  Explain 
each  step  of  the  multiplication.  How  far  did  Jim  travel 
on  these  two  trips?  6.8  miles 
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Pupil’s  Objectives 

(a)  To  learn  how  to  find  products  when  one 
factor  is  a  whole  number  and  the  other  factor  is  a 
rational  number  named  by  a  decimal;  and  (b)  to 
gain  practice  in  writing  and  solving  mathematical 
sentences  for  verbal  problems  which  involve  ra¬ 
tional  numbers  named  with  decimals. 


Have  a  pupil  count  by  0.3  and  indicate  the 
point  associated  with  each  number  named: 

0.0;  0.3;  0.6;  0.9;  1.2;  1.5;  1.8  6  X  0.3  =  1.8 

Repeat  the  above  steps  for  finding  the  number 
for  n  in  each  of  Ex.  a-c  below. 

a.  n  =  4  X  0.5  b.  n  =  8  X  0.2  c.  n  =  9  X  0.3 


Background 

Decimal  notation  for  rational  numbers  was  intro¬ 
duced  in  Chapter  6  of  the  text.  Pupils  have  learned 
to  add  and  subtract  rational  numbers  named  by 
fractions  and  also  by  decimals.  They  understand 
that  the  basic  concepts  are  the  same,  only  the  way 
of  expressing  the  numbers  is  different. 

On  pages  312  and  313,  we  present  a  computa¬ 
tional  procedure  for  finding  the  product  of  a  whole 
number  and  a  rational  number  named  by  a  deci¬ 
mal.  It  is  shown  that  this  procedure  is  closely 
related  to  finding  products  of  whole  numbers,  but 
for  determination  of  the  placement  of  the  decimal 
point  in  the  numeral  for  the  product,  the  procedure 
is  related  to  multiplication  of  rational  numbers 
named  by  fractions. 

Teacher’s  Preparation 

Show  on  the  board  a  number-line  picture  scaled 
in  tenths.  Provide  an  arrangement  such  that  pupils 
may  show  intervals  on  the  chalkboard  above  the 
line  when  counting  by  some  number,  such  as  0.3, 
then  erase  the  jumps  and  show  counting  by  0.5, 
by  0.2,  and  so  on. 


0.3  0.3  0.3  0.3 


Pre-Book  Lesson 

•  Refer  to  the  number-line  picture  on  the  board. 
Ask  how  it  is  scaled  and  what  notation  is  used  for 
labels.  Present  the  sentence,  n  —  6  X  0.3  and  ask 
how  the  number  line  might  be  used  to  find  the 
number  for  n.  Elicit  that  this  means  to  move  to 
the  right  from  0,  making  6  jumps  of  0.3  each. 


Next,  have  each  of  Ex.  a-c  solved  by  renaming 
the  second  factor  with  a  fraction. 


a.  n  =  4  X  0.5 


b.  n  =  8  X  0.2 


=  4  X 

_  4  X  5 
10 


_5_ 
1  0 


_  20 


m  or  2.0 


n  — 


8  X 


2 

10 


8X2 

1  0 


To,  or  or  1.6 


c.  n  =  9  X  0.3 
=  9  X  A 

 9^X  3 

n  =  U,  or  2jq,  or  2.7 


To  help  pupils  understand  how  multiplication  of 
whole  numbers  helps  in  finding  products  such  as 
the  above,  have  them  read  and  complete  the 
following: 


6X3  =  _  ?  .  so  6  X  3  tenths  =  _  ?  _  tenths  or  1.8 

4X5  =  _  ?  .  so  4  X  5  tenths  =  _  ?  _  tenths  or  2.0 

8X2  =  _  ?  _  so  8  X  2  tenths  =  _  ?  _  tenths  or  _  ?  _ 

9X3  =  .  ?  _  so  9  X  3  tenths  =  _  ?  _  tenths  or  _  ?  _ 


Using  the  Text  Pages 

•  Ex.  1.  Discuss  the  map  and  have  pupils  tell 
what  locations  around  the  lake  are  named.  Let 
pupils  relate  experiences  they  have  had  in  rowing 
or  canoeing  at  lakes. 

•  Ex.  2.  Emphasize  that  the  distances  shown  on 
the  map  could  have  been  expressed  in  fraction 
notation  as  well  as  in  decimal  notation. 

•  Ex.  5.  Have  pupils  tell  the  total  distance 
traveled  in  making  6  trips  of  23  miles  each.  Indi¬ 
cate  that  2.3  miles  is  only  as  great  a  distance 
as  23  miles.  Likewise,  13.8  miles  is  only  yo  as 
great  a  distance  as  138  miles.  Have  pupils  express 
the  comparison  this  way  also: 

23  miles  is  _  ?  _  times  as  great  a  distance  as 
2.3  miles. 
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138  miles  is  10  times  as  great  a  distance  as 
_  ?  _  miles. 

•  Ex.  6.  Have  pupils  tell  what  each  product  for 
Ex.  a-c  would  be  if  both  factors  were  whole  num¬ 
bers.  Have  this  product  compared  with  the  cor¬ 
rect  product  in  the  two  ways  discussed  in  Ex.  5 
above. 

•  Ex.  9  and  11.  Remind  pupils  that  they  learned 
on  page  310  that  the  commutative  property  applies 
to  multiplication  of  rational  numbers.  Accordingly, 
they  may  interchange  the  factors  in  Ex.  9  and  11 
and  multiply  by  the  whole  number. 


Individualizing  Instruction 


•  Direct  slower  learners  to  copy  and  express  each 
of  Ex.  a-f  with  a  decimal. 


„  40  0 

e-  TTo- 


f  206 
*•  10 


Have  them  express  each  of  Ex.  g-1  as  a  fraction 
with  denominator  10. 

g.  2.8  h.  0.9  i.  15.4  j.  0.3  k.  45.7  1.  824.3 

•  Direct  more  capable  pupils  to  work  Ex.  6-9  on 
page  298  using  decimal  notation.  When  measuring 
the  segments,  tell  them  to  measure  to  the  nearest 
Yo  inch. 


NOTES 
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4.  Box  D.  When  using  a  vertical  form,  we  think 
4x17  =  68,  so  4  X  17  tenths  =  _  ?  _  tenths,  or  6.8.  Do 

68  tenths,  y§,  6^,  and  6.8  all  name  the  same  number?  Yes 

5.  How  far  would  Jim  travel  if  he  made  3  round 
trips  from  his  dock  to  the  Lake  Lodge  dock? 

a.  On  the  board,  complete  the  work  in  box  E. 

b.  Explain  the  placement  in  box  F  of  the  decimal 

§ince.  we  know  from  the  work  in  box  E  that  the  answer  is  13.8,  the  decimal 

point  m  the  numeral  for  the  product.  point  is  placed  so  that 

13  8  the  answer  13.8. 

c.  Jim  would  travel  about  _?_  miles. 

6.  On  the  board,  work  each  of  Ex.  a-c  as  in  box  F. 
Check  by  working  as  in  box  E. 

a.  n  =  5  X  0.7  3.5  b.  n  =  9  X  3.4  v  c.  n  =  7  X  3.9  v 

30.6  27.3 

[W] 

Ex.  7-12.  Work  as  in  box  F.  Check  by  working  as  in 
box  E. 

7.  n  =  9  X  6.8  61.2  10.  n  =  7  X  5.4  37.8 

8.  n  —  3  X  12.4  37.2  11.  92.7  X5  =  n  463.5 


Multiply 

17  1.7 

_4  _4 

68  6^8 


E 


n  =  6  X  2.3 


=  6  X 


_  6X23 
1X10 

9  138 

“  TO 

n  =  13y^  or  13.8 


Multiply 

2.3 

6 


13.8 


9.  7.4  X  8  =  n  59.2  12.  n  =  5  X  3.6  is.o 


Ex.  13-16.  Refer  to  the  picture  on  page  312. 
Write  a  mathematical  sentence  and  solve  to  answer 
each  problem. 

13.  How  far  does  Carl  paddle  when  he  goes 
from  the  Lake  Lodge  dock  to  Jim’s  dock  and  then 

tO  Bill’s  dOCk?  n  =  2.3  +  1.9;  4.2  mi. 

14.  If  Bill  makes  4  round  trips  from  his  boat 
dock  to  Jim’s  dock,  he  has  traveled  a  total  of  _?_7'6 

miles.  n  =  4  X  1.9;  7.6  mi. 


15.  The  distance  from  the  Lake  Lodge  dock  to  the  Bass  Cove 
dock  is  0.9  mi.  How  far  does  Bill  travel  if  he  travels  this  distance 
7  times?  n  =  7xo.9;  6.3  mi. 

16.  How  much  farther  is  it  from  Jim’s  dock  to  the  Lake  Lodge 
dock  than  from  Jim’s  dock  to  the  Bass  Cove  dock?  n  =  2.3  -  i.7;  0.6  mi. 
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*  Pupils  learn  how  to  place  the  decimal  point  correctly  by  first  estimating  the  product. 


Estimating  Products 


Ah  =  6X  2.94 


Multiply 

2.94 

6 

17.64 


Multiply 

4.25 

9 

38.25 


[o] 

1.  Box  A.  Estimate  the  product  for  6  X  2.94  by  round¬ 
ing  2.94  to  the  nearest  whole  number.  6X3=  _?J8 

2.  Box  B.  Explain  how  the  estimate  you  made  for  the 
example  in  box  A  helps  you  to  place  the  decimal  point  in 

the  numeral  for  the  product  in  box  B.  ltshowf  that  17-64  is  reasonable 

r  since  It  is  near  the  estimate  18. 

3.  Why  would  176.4  not  be  a  reasonable  answer  for 
6  X  2.94?vWould  1.764  be  reasonable?  n0 

It  is  not  near  the  estimate  18. 

4.  Box  C.  4.25  rounded  to  the  nearest  whole  number 
is  9X4=  _?_  Does  this  estimate  indicate  that 
38.25  is  a  reasonable  answer?  Yes 


5.  Use  estimation  to  help  you  decide  which  decimal 
points  are  incorrectly  placed.  Then  on  the  board,  show 
the  correct  products. 
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a •  29'9  h  3-89  7Es*:  c.  41.2  e..  d.  6.13esi.  e.  5.86 

6x30-  180  7x4  =  28  9x41  =  369  8x6  =  48  5x6  =  30 

_ ~  *985 


T7t94 

179.4 


27.23 


370.8 


4^04 

49.04 


293# 


29.30 

[W] 


Estimate  the  product  for  each  of  Ex.  6-15.  Write  a  mathe¬ 
matical  sentence  to  show  the  numbers  you  used  to  make  the 
estimate.  For  Ex.  6,  write  5  X  39  =  195. 

6.  38.6  7.  9.12  8.  6.98  9.  81.2  10.  4.76 

_ 7  7x9=63  8  8x7  =  56  6  6x81  =  486  9  9x5  =  45 

63.1  55.84  487  2  40  04 

12.  60.3  13.  2.412  14.  623.3  15.  12.5 

5  5x2=10  7  7x60  =  420  4  4x2=6  8  8x623  =  4.984  9  9x13=117 

nnro  477T  -TOTS  7T23 


5 

T977U 

11.  2.12 


Ex.  6-15.  Find  the  product  and  compare  with  your  estimate. 
Ex.  16-21.  Write  T  or  F. 

16.  6  X  3.98  <  6  X  4  t  19.  9  X  2.56  >9X3  f 

17.  7  X  18.8  >  7  X  20  f  20.  5  X  1^  <  2  X  5  t 

18.  12  X  5^  <  12  X  5.3  f  21.  10  X  4.39  >  4^  X  10  t 
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Pupil’s  Objectives 

(a)  To  extend  ability  to  find  products  when  one 
factor  is  a  whole  number  and  the  other  factor  is  a 
rational  number  named  by  a  decimal;  and  (b)  to 
gain  practice  in  estimating  products. 

Background 

On  the  preceding  page  the  rational-number 
factor  expressed  tenths,  while  on  this  page  it  ex¬ 
presses  hundredths.  Since  pupils  had  experience 
on  page  251  and  on  other  subsequent  pages  in 
rounding  numbers  named  with  decimals  to  the 
nearest  whole  numbers,  this  skill  is  utilized  as  a 
means  of  determining  the  correct  placement  of  the 
decimal  point  in  the  numeral  for  the  product. 

It  should  be  noted  that  no  attempt  is  made  at 
this  grade  level  to  teach  all  concepts  and  skills 
involved  in  finding  products  of  rational  numbers 
named  by  fractions  or  by  decimals.  Accordingly, 
pupils  are  not  expected  to  learn  a  method  for 
determining  the  placement  of  the  decimal  point  in 
the  numeral  for  the  product  when  one  or  both 
factors  are  named  by  decimals. 

Every  effort  has  been  made  throughout  grade  5 
to  have  pupils  develop  the  habit  of  using  estimation 
with  rounded  numbers  as  a  means  of  determining 
the  reasonableness  of  answers.  All  too  frequently 
pupils  make  gross  errors  in  computing  because  they 
do  not  think  critically  about  the  size  of  the  numbers 
involved. 

Since  this  is  particularly  true  as  pupils  work 
with  rational  numbers  named  with  decimals,  the 
idea  of  rounding  to  the  nearest  whole  number 
should  receive  continual  emphasis. 

Pre-Book  Lesson 

Show  on  the  board  the  following  examples. 
Direct  pupils  to  round  numbers  named  in  row  I  to 
the  nearest  tenth;  those  in  row  II  to  the  nearest 


hundredth.  Have  all  rounded  to  the  nearest 
whole  number. 

I  48.67  24.08  107.39  240.50 

II  5.873  9.075  58.934  72.375 

Using  the  Text  Page 

•  Ex.  3.  Ask  pupils  to  give  the  multiplication 
examples  for  which  176.4  would  be  the  correct 
product.  Elicit  that  6  X  30  is  180,  so  6  X  29.4  is 
176.4. 

•  Ex.  5a-e.  Have  the  mathematical  sentences 
with  rounded  numbers  shown  on  the  board.  This 
will  provide  pupils  with  a  pattern  to  use  for  Ex. 6-1 5. 

•  Ex.  6-15.  Direct  pupils  to  round  the  rational- 
number  factor  to  the  nearest  whole  number. 

•  Ex.  16-21.  After  pupils  complete  these  exam¬ 
ples,  discuss  each  one,  having  pupils  explain  their 
thinking. 

Individualizing  Instruction 

•  For  slower  learners ,  provide  additional  practice 
in  rounding  rational  numbers  to  the  nearest  whole 
number.  If  necessary,  utilize  number-line  pictures 
to  show  that  any  one  of  the  rational  numbers  that 
we  are  considering  is  a  whole  number  or  that  it  lies 
between  two  consecutive  whole  numbers. 

Sketch  a  number-line  picture  scaled  in  tenths 
and  show  end  points  4.0  and  6.0.  Have  pupils 
locate  the  approximate  point  associated  with  4.2; 
4.36;  4.786;  and  4.999.  Emphasize  that  each  of 
these  numbers  is  greater  than  4  and  less  than  5. 

Repeat  the  above  procedure  for  the  following: 
5.3;  5.13;  5.067;  5.8;  5.79.  Emphasize  that  each 
of  these  numbers  is  between  5  and  6. 

•  Assign  the  following  for  more  capable  pupils: 

a.  Find  the  perimeter  and  the  area  of  a  rectang¬ 
ular  region  36.75  ft.  long  and  14  ft.  wide;  a  square 
region  8.94  yd.  on  a  side. 

b.  Find  the  perimeter  of  a  regular  hexagon 
which  is  14.36  ft.  on  a  side. 
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Pupil’s  Objective 

To  learn  to  apply  the  distributive  property  in 
finding  the  product  of  a  whole  number  and  a 
rational  number  named  by  a  decimal. 

Background 

To  apply  the  distributive  property  in  finding  a 
product  such  as  8  X  5.7,  pupils  learn  to  rename 
5.7  as  the  sum  of  a  whole  number  and  a  rational 
number  less  than  1 .  This  provides  a  review  of  the 
use  of  the  distributive  property  and  it  also  serves 
to  emphasize  the  relative  significance  of  the  product 
obtained  by  multiplying  the  whole  number  by  a 
whole-number  factor  and  multiplying  the  number 
less  than  1  by  the  whole-number  factor. 

For  more  capable  pupils,  the  same  procedure 
was  applied  to  finding  products  when  one  factor 
was  a  rational  number  named  by  a  mixed  form. 

n  =  8  X  5.7  n  =  9  X  3f 

=  8X(5  +  0.7)  =  9  X  (3  -M) 

=  (8  X  5)  +  (8  X  0.7)  =  (9  X  3)  +  (9  X  !) 

=  40  +  5.6  =  27  +  1\ 

n  =  45.6  n  =  34| 

Pre-Book  Lesson 

•  Show  on  the  board  Ex.  a-f  and  have  the 
products  given  and  the  thinking  explained. 


a.  8  X  7 

b.  9  X  6 

c.  15 

X 

4 

8  X  Yo 

9  x  A 

15 

X 

4 

1  0 

8  X  0.7 

9  X  0.6 

15 

X 

0.4 

d.  21  X  3 

e.  30  X  5 

f.  42 

X 

4 

21  X  ^ 

30  X 

42 

X 

4 

1  0 

21  X  0.3 

30  X  0.5 

42 

X 

0.4 

•  Review  the  use  of  the  distributive  property  by 
showing  on  the  board  Ex.  g-m  and  having  the 
examples  worked  by  pupils  using  the  steps  shown 
in  Ex.  g. 

g.  n  =  7  X  45 

=  7  X  (40  +  5) 

=  (7  X  40)  +  (7X5) 

=  280  +  35 
n  =  315 

h.  n  =  9  X  24  k.  n  =  8  X  43 

i.  n  =  5  X  92  1.  n  =  3  X  97 

j.  n  =  4  X  78  m.  «  =  6  X  54 

Using  the  Text  Page 

•  Ex.  1-3.  If  pupils  need  more  practice  of  the 
type  shown  in  box  A  of  the  text  page,  have  Ex.  g-m 
given  in  the  Pre-Book  Lesson  worked  again  on  the 
board,  changing  the  second  factor  to  a  number 
named  by  a  decimal  which  shows  tenths.  For 
Ex.  g,  write  n  =  7  X  4.5 

•  Ex.  7a-c.  Point  out  to  pupils  that  by  working 
the  examples  first  as  in  box  A,  they  know  where  to 
place  the  decimal  point  in  the  product  after  working 
the  example  as  in  box  C. 

•  Ex.  8-17.  Direct  pupils  to  estimate  the  an¬ 
swers  first  so  they  know  where  to  place  the  decimal 
point. 

Individualizing  Instruction 

•  For  all  pupils,  assign  Extra  Examples,  Set  112 
as  needed. 

•  For  more  capable  pupils,  assign  Extra  Activities, 
Set  188. 
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*  Advise  pupils  to  first  write  a  mathematical  sentence  and  then  to 
use  either  form  to  find  the  product. 

Using  the  Distributive  Property 

Vertical  algorithm  for  M.  [O]  (8+0  9) 

1.  Box  A.  How  is  8.9  renamed  in  step  (1)?  A 

What  partial  products  are  indicated  in  step  (2)  ?  v 
What  is  7  X  8.9?  62.3  (7x8) 

(7x0.9) 

2.  Explain  how  estimation  helps  you 
decide  that  62.3  is  a  reasonable  answer  for 
the  example  in  box  A.  fostomate  7x9=,6.3  shows  that 

•r  Oz.o  is  reasonable. 

3.  On  the  board,,  complete  the  work  and  find  the  number  for  n. 

a.  n  =  15  X  7.6  b.  n  =  18  X  3.7 

=  15  X  (7  +  0.6)  =  18  X  (3  +  0.7) 

=  Q5  X  -?I)  +  (15  X  0.6)  =  (_?!?x  3)  -1-  (_?18X  0.7) 

4.  Box  B.  To  estimate  the  product,  we  may  think  24  X  7. 
What  is  the  estimate?  168 

5.  Box  (^Explain  each  step  of  the  work.  Is  163.2  a  reason¬ 
able  iincwprXWhv)  Estimate  168  shows  n  =  24x6.8 

aoie  answer.  A  wnyr  163.2  is  reasonable.  =  24  x  (6  +  0.8) 

=  (24  X  6)+(24  X  0. 

6.  On  the  board,  multiply  6.8  by  24  as  in  box  A.n=  }^+219-2 

7 .  On  the  board,  work  Ex.  a-c  first  as  in  box  A  and  then  as 
in  box  C. 

a.  n  =  12  X  5.7  68.4  b.  n  =  14  X  8.5  H9.o  c.  n  =  16  X  2.5  4 


[w] 

Ex.  8-17.  Multiply.  For  Ex.  8-9  use  the  form  shown  in  box 
A.  For  Ex.  10-17  use  the  form  shown  in  box  C. 


8.  5.9 

9. 

15.2 

10. 

9.3 

11. 

8.5 

12.  6.4 

4 

6 

12 

27 

38 

23.6 

91.2 

l 

111.6 

229.5 

243.2 

13.  2.4 

14. 

0.62 

15. 

54.2 

16. 

1.6 

17.  1.22 

128 

18 

68 

54 

19 

307.2 

11.16 

3 

1,685.6 

86.4 

23.18 

*  18.  In 

going 

to  work. 

Mr. 

Davis 

drives 

6.7  miles  on  an 

expressway.  If  he  drives  this  distance  12  times  during  a  week, 
how  many  miles  does  he  travel  on  this  expressway  during  a  week?  so. 4 

+  Extra  Examples.  Set  112.  •  Extra  Activity.  Set  188. 


A 

n  =  7  X  8.9 

=  7  X  (8  +  0.9) 

(1) 

=  (7  X  8)  +  (7  X  0.9) 

(2) 

=  56  +  6.3 

(3) 

n  =  62.3 
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Multiplying  Measures 


[O] 

1.  Jean  needs  2  yd.  10  in.  of  binding  to  make  one  apron. 
How  many  yards  of  binding  will  she  need  for  4  aprons  ? 

a.  Why  is  it  better  to  multiply  than  to  add  in  solving 

this  problem?  It  is  a  shorter  method . 

b.  Box  A.  This  form  is  used  to  show  the  multiplication 
of  measures.  The  product  of  the  number  of  inches  multi¬ 
plied  by  4  is  number  of  feet  multiplied  by  4  is  _?_. 

c.  Explain  the  renaming  from  8  yd.  40  in.  to  9  yd.  4  in. 


Rename  40  in.  as  1  yd.  4  in.,  add  1  yd.  to  8  vd.(  and  the  result  is  8  yd.  4  in. 


V 


A 

Multiply 

yd. 

in. 

2 

10 

4 

8 

40 

8  yd.  40  in.,  or 

9  yd.  4 

in. 

B 

Multiply 

hr. 

min. 

3 

45 

5 

15 

225 

15  hr.  225  min.,  or 

.  ?.  hr.  . 

?_  min. 

summer  vacation. 


yd.,  and  the 

2.  Tom  had  a  part-time  job  during 
He  worked  3  hr.  45  min.  each  day,  5  days  a  week.  How 
many  hours  did  he  work  each  week? 

a.  Box  B.  What  is  5  times  the  number  of  minutes  ?  225 
What  is  5  times  the  number  of  hours?  15 


b.  One  hr.  =  60  min.  so  225  min.  =  3  hr. 

45  3 

c.  Tom  worked  18  hr.  _?_  min.,  or  18^  hr. 


:>45  • 
?_mm. 


d.  3  hr.  45  min.  =  3§  hr.  =  3.75  hr.  Check  your 
work  by  finding  5  X  3.75.  18.75 


Ex.  3-5. 

3.  ft.  in. 
12  4 

7 

86  ft.  4  in. 


[W] 

Multiply.  Rename  as  in  boxes  A  and  B. 

4.  lb.  oz.  5.  yd.  ft. 

24  1 


8 


oz. 

6 


12 


75  lb. 6  oz. 


292  yd. 


6.  What  is  the  total  weight  of  3  packages  of  cheese, 
each  of  which  weigh  1  lb.  6  oz.?  4  ib.  2  oz. 

7.  It  a  family  uses  2  qt.  1  pt.  of  milk  each  day  in  a  month 

containing  30  days,  they  use  how  many  quarts  of  milk?v  how 
many  gallons  of  milk?  isf  gai.  75  qt‘ 

8.  Kathy  put  shelf  paper  on  4  shelves,  each  of  which  was  4  ft. 
8  in.  long.  How  much  shelf  paper  did  she  use?  1 8  ft.  8  in. 

♦  Extra  Examples.  Set  113. 
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Pupil’s  Objectives 

(a)  To  review  facts  in  the  tables  of  measurement; 
and  (b)  to  learn  how  to  multiply  measures  and 
express  the  result  in  a  variety  of  ways. 

Background 

Throughout  grades  4  and  5,  pupils  have  used 
relationships  in  the  tables  of  measurement  for 
length,  time,  weight,  liquid,  and  dry  measurements. 
These  facts  are  summarized  on  page  373  of  the 
text  and  may  be  used,  if  necessary,  as  pupils 
learn  to  multiply  measures  on  page  316.  Work  in 
adding  and  subtracting  measures  was  presented  on 
page  97. 

Pre-Book  Lesson 

•  Ask  pupils  to  read  the  facts  in  the  tables  of 
measurement  for  time,  weight,  length,  and  liquid 
and  dry  measurements  on  page  373. 

•  Show  on  the  board  and  have  pupils  complete 
Ex.  a-1  below,  explaining  what  fact  in  the  tables 
was  used  in  each  example. 

a.  46  ft.  =  _  ?  _  yd.  _  ?  _  ft. 

b.  56  in.  =  _  ?  _  ft.  _  ?  _  in. 

c.  46  oz.  =  _  ?  _  lb.  _  ?  _  oz. 

d.  80  oz.  =  _  ?  _  lb. 

e.  6,000  lb.  =  _  ?  _  tons 

f.  8,372  lb.  =  _  ?  _  tons  _  ?  _  lb. 

g.  15  qt.  =  _  ?  _  gal.  _  ?  _  qt. 

h.  19  pt.  =  _  ?  _  gal.  _  ?  _  qt.  _  ?  _  pt. 

i.  76  hr.  =  _  ?  _  days  _  ?  _  hr. 

j.  275  min.  =  _  ?  _  hr.  _  ?  _  min. 

k.  300  sec.  =  _  ?  _  min. 

l.  192  sec.  =  _  ?  _  min.  _  ?  _  sec. 

•  Have  pupils  give  the  fraction  in  simplest  form 
which  belongs  in  each  blank  in  Ex.  m-v.  Assist 


pupils  to  use  the  procedure  described  on  page  119 
of  the  text. 


m.  35  min.  =  _  ?  _  hr. 

n.  50  min.  =  _  ?  _  hr. 

o.  16  hr.  =  _  ?  _  day 

p.  3  qt.  =  _  ?  _  gal. 

q.  5  pt.  =  .  ?  _  gal. 


r.  12  oz.  =  _  ?  _  lb. 

s.  27  in.  =  _  ?  _  yd. 

t.  2  ft.  =  _  ?  .  yd. 

u.  30  in.  =  _  ?  _  yd. 

v.  8  in.  =  _  ?  _  ft. 


•  Have  pupils  work  on  the  board  Ex.  a-d  using 
the  form  shown  at  the  right: 


a.  89  b.  67 

5 5 

c.  56  d.  28 

9  6 


96 

_ __7 

63  tens  -f-  42  ones,  or 
67  tens  +  2  ones,  or 
672 


Using  the  Text  Page 

•  Ex.  1 .  Ask  pupils  to  explain  how  renaming 
8  yd.  40  in.  as  9  yd.  4  in.  is  like  renaming  tens 
and  ones  in  Ex.  a-d  of  the  Pre-Book  Lesson. 

•  Ex.  2d.  Emphasize  that  3  hr.  45  min.,  3f  hr., 
and  3.75  hr.  are  all  ways  of  expressing  the  same 
interval  of  time. 

•  Ex.  3-8.  Check  the  two  steps  in  each  of  these 
examples:  first,  the  result  of  the  multiplication  and 
second,  the  renaming. 


Individualizing  Instruction 

•  Direct  more  capable  pupils  to  use  a  variety  of 
ways  for  expressing  the  answer  for  each  of  Ex.  3-8. 
They  may  refer  to  Ex.  2d  for  help. 

•  For  all  pupils ,  assign  Extra  Examples,  Set  113, 
as  needed. 

•  For  slower  learners ,  make  flash  cards  containing 
facts  in  the  tables  of  measurement.  Organize  games 
for  practice  on  the  facts. 
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Pupil’s  Objectives 

(a)  To  gain  practice  in  adding,  subtracting,  and 
multiplying  measures;  and  (b)  to  increase  ability 
to  solve  mathematical  sentences  involving  rational 
numbers  named  with  fractions  or  with  decimals. 

Background 

The  examples  on  page  317  involve  understand¬ 
ings  of  facts  and  skills  which  have  been  taught 
previously.  This  page  provides  an  excellent  oppor¬ 
tunity  to  test  and  reteach  if  necessary  the  following: 

a.  knowledge  of  facts  in  the  tables  of  measure¬ 
ment  (page  373). 

b.  skill  in  adding  and  subtracting  measures  (page 
97). 

c.  skill  in  multiplying  measures  (page  316). 

d .  multiplication  of  rational  numbers  named  with 
fractions  (pages  304-310)  and  named  with  deci¬ 
mals  (pages  312-315). 

Using  the  Text  Page 

•  Assign  the  entire  page  to  be  worked  inde¬ 
pendently  by  more  capable  pupils. 

•  For  other  pupils,  use  the  odd-numbered  exam¬ 
ples  as  an  oral  lesson.  Have  the  examples  worked 
on  the  board  and  discussed.  Then  assign  the  even- 
numbered  examples  to  be  worked  independently. 


Individualizing  Instruction 

For  all  pupils  except  slowest  learners,  provide 
practice  in  adding,  subtracting,  and  multiplying 
rational  numbers  named  by  fractions  by  having 
each  of  Ex.  11-15  on  the  text  page  worked  by 
expressing  each  measurement  given  in  a  problem 
with  a  rational  number  for  the  measure. 

Using  the  above  plan,  pupils  would  write  and 
solve  the  following  mathematical  sentences: 

Ex.  11.  n  =  3j  — 

Ex.  12.  n  =  If  +  1§  +  2f 

Ex.  13.  rz  =  5f  —  4§ 

Ex.  14.  n  —  6  X  f 

Ex.  15.  n  —  20  X  6f 

After  completing  the  above  work,  compare  an¬ 
swers  with  those  obtained  by  working  with  the 
measurements  as  given  in  the  examples  in  the 
text. 

•  For  all  pupils ,  discuss  Ex.  16-21  and  have 
pupils  explain  how  they  could  reason  the  answer 
without  computation.  To  illustrate: 

Ex.  16.  6  is  1  greater  than  5;  3.5  is  0.5  less  than 
4,  so  6  X  3.5  >  5  X  4. 

Ex.  17.  Since  8.9  <  9,  we  know  that  2  X  8.9  < 
2X9. 


NOTES 
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Emphasize  the  importance  for  pupils  of  gaining  complete  mastery 
of  the  facts  in  the  tables  of  measurement. 

More  Work  With  Measures 


Length,  weight,  volume,  time  [W] 

*  Ex.  1-10.  Copy  and  complete.  Refer  to  the  Table  of  Meas¬ 
urements  on  page  373  if  you  need  help. 

1.  3  qt.  3  pt.  =  4  qt.  _?J  pt.  6.  6,000  lb.  =  _?3  tons 


2.  2  hr.  80  mm.  =  3  hr.  _?^°min. 

3.  2  days  32  hr.  =  _?3  days  8  hr. 

4.  6  yd.  4  ft.  =  _?7  yd.  1  ft. 

5.  2  ft.  31  in.  =  4  ft.  _?7  in. 


7.  180  in.  =  _?  £  yd. 

8.  72  hr.  =  _  ?  3  days 

9.  1J  miles  =  _?7_'9ft° 
10.  3igal.  =  _?L3qt. 


11.  Don  and  his  family  took  3  hr.  15  min.  by  car  to  reach  their 


cottage  at  the  lake.  The  return  trip  took  2  hr.  50  min.  How 
much  longer  did  it  take  to  go  than  to  return?  2s  minutes 

12.  Don’s  mother  used  3  packages  of  ground  beef 
to  make  hamburgers  for  a  neighborhood  party.  The 
weights  of  the  packages  are  shown  in  the  box.  How 
many  pounds  of  ground  beef  were  used  for  the  ham¬ 
burgers?  5  lb.  8  02. 

13.  Don  is  4  ft.  10  in.  tall.  Jim’s  height  is  5  ft.  8  in. 

How  much  taller  is  Jim  than  Don?  io  in. 

14.  If  Jim’s  practice  period  for  his  music  lesson  is 
45  minutes  a  day,  6  days  a  week,  how  many  hours 
of  practice  does  he  have  each  week?  4±hr# 

15.  Don’s  father  works  6  hr.  15  min.  a  day.  How  many  hours 
does  he  work  during  a  month  in  which  he  works  20  days?  125  hr. 


Weight  of  packages 

lb.  oz. 

1  10 

1  8 

2  6 


Ex.  16-21.  Write  T  or  F. 


16.  6  X  3.5  >  5  X  4  t 

17.  2  X  8.9  <  2  X  9  t 

18.  4  X  6.5  >  5  X  5  t 

Ex.  22-25.  Solve. 


19.  4^-  -f-  2g-  >  2^  T  4g-  f 

20.  7.9  +  8.3  <  8.9  +  7.3  F 

21.  6£  -  2.5  <  6.5  -  2£  p 


22.  n  =  &  X  f)  +  S  1  £  23.  x  +  6.709  =  (12  X  1.4)  ,0.091 

24.  y  =  15,333  —  19  807  25.  n  -f-  f  =  g  6| 
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The  main  purpose  of  the  introduction  of  the  base-five  numeration  system  is  to  help 


x 

Grouping  by  tens 

K  Grouping  by  fives 

( . -iD 

C - X  *  * 

r . . 

( - •-)(• - ) 

•  •  • 

_?  Jtens  +  _?  Jones 

23  base  ten 

•  •  • 

_  ?  i  fives  +  _  ?  J  ones 

43  base  five 

_  ?  J  tens  +  _  ?  2  ones 
_  ?  1  fives  -|-  _  ?  1  ones 


<• 


1  ten 


3  ones 

•  •  • 

2  fives 


D 


A  Base-Five  Numeration  System 


Extension  [O] 

(•  •  •  .>)(>. •  ri)  **1.  We  use  a  base-ten  system  of  numeration.  In  this  system, 

we  express  numbers  on  the  basis  of  tens.  What  base-ten  numeral 


b. 


3  ones 

•  •  • 

1  ten 


6 


names  the  number  of  dots  in  box  A? v What  does  23  mean?  2  t?"s 

23  and  3  ones 


2.  Are  the  same  number  of  dots  pictured  in  box  B  as  in  box 
A?  vHow  are  the  dots  grouped  in  box  B?vHow  many  sets  of  five 


. - ifives -  dots  are  there?  4 How  many  ones? 3 

O.  •-•••>(£ 


By  sets  of  five 


c. 


1  ten 


0 


•) 


c 


1  one 
2  fives 

73X77 


•) 


d. 


3.  If  we  base  our  thinking  on  fives,  we  are  using  a  base- five 
system  of  numeration.  For  box  B,  the  base-five  numeral  is  43five. 
This  numeral  is  read,  “four-three,  base  five”  and  means  _?i 
fives  and  _?  1  ones. 

4.  Show  as  in  boxes  A  and  B  that  each  of  these  is  true.  ?efe 

left  margin. 

a.  1  ten  +  3  ones  =  2  fives  +  3  ones  c.  llten  =  21five 

b.  1  ten  +  9  ones  =  3  fives  +  4  ones  d.  23ten  =  43five 

(V  'I  III!!!!  I")  5*  Make  two  copies  of  the  drawing  in  box  C  grouping  one 

by  tens  and  the  other  by  fives.  Name  the  number  of  dots  by 

writing  a  base-ten  numeral;  a  base-five  numeral.  32  See  below. 

17  '  "* 


1  one 

2  tens 


3  ones 

•  •  • 

4  fives 


five 


*  *  •)(•  •  •  •  •)  6.  For  each  of  boxes  D-F  give  the  missing  numbers.  On  the 

*  *  *  board,  write  each  base-five  numeral.  Read  each  numeral.  see  b 


3  ones 

•  •  • 


oxes . 


I) 

E 

F 

(X  X  X  X  x)(X  X  X  x^ 

(  x/\x \ 

rx  X  x)(X  X  X  X  x)\xj 

x(  )x) 

\xV  £x/ 

xxf  X  X  X  X 

_?f  fives  _?lones=44,. 

flv( 

_?  2 fives  _? Hones  =  22., 

five 

_?i fives  _? Hones=40five 
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Continue  to  emphasize  that  number  is  an  abstraction— an  idea, 
while  a  numeral  is  merely  one  way  of  naming  a  number. 


5. 


1  ten 


7  ones 


0 


3  f  i  > 


•X* 


•> 
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Pupil’s  Objectives 

(a)  To  review  and  extend  the  idea  of  base  of  a 
numeration  system;  and  (b)  to  learn  how  to  name 
numbers  in  a  base-five  numeration  system. 

Background 

It  is  important  to  make  a  distinction  between  a 
numeration  system  and  a  number  system.  The 
system  of  whole  numbers  and  the  system  of  rational 
numbers  include  numbers  which  have  properties 
that  are  unrelated  to  the  way  the  numbers  (the 
abstract  ideas)  are  named. 

Our  Hindu-Arabic  numeration  system  for  whole 
numbers  is  a  decimal  system  because  we  group  by 
ten  or  by  powers  of  ten.  We  call  ten  the  base  of 
the  system. 

In  base  ten,  there  are  ten  symbols  which  are 
used  in  representing  all  the  different  whole  num¬ 
bers,  whatever  the  size  of  the  number.  These 
symbols,  0,  1,  2,  3,  4,  5,  6,  7,  8,  and  9  are  called 
digits.  In  our  system  of  writing  numerals,  we  use 
the  idea  of  place  value.  Starting  with  one’s  place, 
the  next  place  to  the  left  represents  the  base,  so  it  is 
ten’s  place.  The  second  place  to  the  left  of  one’s 
place  represents  the  square  of  the  base,  so  it  is 
10  X  10,  or  hundred’s  place.  This  system  of  com¬ 
puting  values  for  places  to  the  left  of  one’s  place 
may  be  continued  indefinitely  as  pupils  learned  in 
the  study  of  greater  numbers  on  pages  272-273. 

It  is  presumed  that  a  base-ten  system  developed 
because  early  man  counted  by  using  his  fingers  and 
counted  in  sets  of  ten  to  match  the  number  of  his 
fingers.  A  numeration  system  with  base-five  could 
have  developed  if  the  grouping  had  used  the  num¬ 
ber  of  fingers  on  one  hand  only.  Using  the  concept 
of  place  value,  a  base-five  system  has  these  place 
values:  ones,  fives,  twenty-fives,  one  hundred 
twenty-fives,  and  so  on.  Only  the  digits  0,  1,  2,  3, 
and  4  are  needed. 

The  text  introduces  the  topic  of  naming  numbers 
in  bases  other  than  ten  to  help  pupils  gain  a 
deeper  insight  into  the  properties  of  our  Hindu- 
Arabic  numeration  system.  Many  pupils  and 
adults  use  the  properties  mechanically  or  with  a 
minimum  of  understanding. 


It  should  be  noted  that  the  concept  of  place 
value  may  be  applied  to  a  numeration  system  with 
various  bases:  base  2,  3,  4,  5,  and  so  on.  However, 
the  actual  value  of  the  places  is  different  for 
different  bases,  as  shown  by  the  chart  below. 


Place  values 

3d  place 

left  of 

ones 

2d  place 

left  of 

ones 

1st  place 

left  of  ones 

one’s  place 

Base  10 

10  X  10  X  10 

or 

1,000 

10  X  10 

or 

100 

10 

1 

Base  5 

5X5X5 

or 

125 

5  X  5 

or 

25 

5 

1 

Base  4 

4X4X4 

or 

64 

4X4 

or 

16 

4 

1 

Base  6 

6X6X6 

or 

216 

6X6 

or 

36 

6 

1 

Base  2 

2X2X2 

or 

8 

2X2 

or 

4 

2 

1 

Using  the  Text  Pages 

•  Ex.  1-3.  Have  these  examples  read  aloud  and 
discussed.  Show  on  the  board  the  mathematical 
terms  below  and  provide  practice  in  reading  and 
illustrating  them. 

numeral  grouped  in  tens 

system  grouped  in  fives 

numeration  system  base  ten  base  five 

•  Ex.  4.  Have  the  grouping  by  10’s  and  also  by 
5’s  shown  on  the  board.  Direct  pupils  to  use  dots 
or  x’s  as  the  members  of  the  sets. 

•  Ex.  5-6.  Emphasize  that  the  number  of  ele¬ 
ments  in  the  given  set  is  unchanged  regardless  of 
the  way  the  elements  are  grouped. 

•  Ex.  8-13.  Provide  practice  in  reading  these 
base-five  numerals  correctly.  Be  certain  pupils  say: 

Ex.  8.  “three-two,  base  five,  equals  three  fives 
plus  2  ones,  or  17.” 
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Ex.  9.  “two-two,  base  five  equals  two  fives  plus 
2  ones,  or  12.”  Have  the  computation  shown 
thus:  (2  X  5)  -f-  2  =  10 

•  Ex.  14-19.  Direct  pupils  to  organize  the  work 
for  these  examples  on  their  papers  in  a  table  as 
illustrated  below. 


Box 

Base-ten 

numeral 

Grouped  by 
fives 

Base-five 

numeral 

G 

11 

2  fives  +  1 

21  five 

H 

16 

3  fives  1 

31  five 

I 

19 

3  fives  +  4 

34five 

•  Ex.  24-29.  Direct  pupils  to  show  the  work  on 
their  papers  so  that  you  may  check  their  thinking 
as  illustrated: 


Ex.  24.  13five  =  (1  X  5)  +  3  =  8 
Ex.  25.  30five  -  (3  X  5)  +  0  =  15 

•  Use  Ex.  30-32  for  oral  discussion. 


Individualizing  Instruction 


•  For  slower  learners ,  group  cutouts  on  the  flannel 
board  to  illustrate  the  grouping  in  sets  of  five  for 
each  of  Ex.  14-19  of  the  text.  Then,  have  the 
base-five  numeral  written  on  the  board. 

•  For  more  capable  pupils ,  indicate  that  the  base 
of  the  numeration  system  is  shown  by  the  subscript. 
In  23five,  the  subscript  is  five.  Have  these  pupils 
tell  how  they  would  interpret  each  of  the  following 
and  what  the  base-ten  numeral  would  be  for  each 
one. 


34, 


23 


four 


14 


seven 


26 


eight 


NOTES 
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7.  On  the  board,  write  a  base-ten  numeral  for  the  number 
of  dots  pictured  in  boxes  D-F  on  page  318.  For  a  base-ten 
numeral,  you  do  not  need  to  indicate  the  base.  We  may  write, 

five  —  8.  q.  44 


■*,.  =  24  E.  22,.  =12 

five  five 


F.  40,.  =20 

five- 


Finish  expressing  in  base-ten  each  of  Ex.  8-13. 

8.  32five  =  _?  3  fives  +  2  ones,  or  17. 

9.  22five  =  _? 2  fives  +  _?2  ones,  or  _?J? 

10.  14five  =  -?J  five  +  _?4  ones,  or  _?3. 

11.  33five  =  _?  3  fives  +  _?  3  ones,  or  _?J.8 

12.  42five  =  _?4  fives  +  _? 2  ones,  or  _? 22 

13.  24five  =  _?2  fives  -j-  _?  4  ones,  or  _?J.4 

[w] 

Write  a  base-five  and  a  base-ten  numeral  to  indicate  the 
number  of  elements  pictured  in 

14.  box  G.  2if.ve.  n  15.  box  H.  3ifive;  i6  16.  box  I.  A 

17.  box  J.  30five;i5  18.  box  K.  i4five ;  9  19.  boxL.v 

44f. ve  ;  24 

Ex.  20—23.  Draw  sets  of  dots  to  show  the  following  number 
of  elements.  Group  by  fives. 

20.  llfivetF55a21.  41  five 


34five  '  19 


mu 


22.  31  five 


•  •••• 


••••• 


23.  20five 


•  •••• 


•  •••• 


Ex.  24-29.  Copy  and  complete  with  base-ten  numerals. 

24.  13five  =  -?-8  25.  30five  =  -?J5  26.  40five  =  -?-20 

27.  23five  =  -?_13  28.  4five  =  -?-4  29.  44five  =  -?_24 

30.  How  many  different  digits  are  used  to  write  base-ten 
numerals  ?  1  oWhat  are  they  ?  o,  1 , 2, 3, 4, 5, 6, 7, 8, 9 

31.  If  ten  different  digits  are  needed  for  base-ten  numerals, 
how  many  different  digits  do  you  think  are  needed  to  write  base- 
five  numerals?  sThey  are  0,  _?  J,  _?_2  _?_3  and  _?_4 

32.  Instead  of  grouping  by  tens,  what  is  the  usual  way  of 
grouping  the  following  things:  a.  eggs  12  b.  days  1 

c.  minutes  60  d.  shoes  2 


X  X 

X  X 


X 

X 


X 

X 


X  x  X 


H 


•  •  •  • 

•  •  •  • 

•  •  •  • 

•  •  •  • 


xxx 

X  X  X  X 
X  X  X  X  X 
X  X  X  X 

xxx 


•  • 

•  •  • 

•  •  •  • 


K 
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*  Emphasize  that  the  idea  of  place  value  is  applicable  to  a  base-five  numeration 
system  as  well  as  to  a  base-ten  numeration  system. 


Counting  in  Base  Five 


Pictures 

fives 

of  sets 

ones 

Base  Base 

Five  Ten 

• 

1  1 

•  • 

_?2_  2 

•  •  • 

_?3_  3 

•  •  •  • 

4  4 

10  5 

_?1J  6 

•  • 

12  7 

. . . 

_?L3  8 

>14  9 

•  •  •  •  • 

•  •  •  • 

•  •  •  •  • 

20  10 

21  11 

•  • 

_  ?22  12 

•  •  . 

_  ?23  13 

•  •  •  •  • 

•  •  •  • 

24  14 

30  15 

_?3l  16 

•  • 

_?12  17 

•  •  • 

33  18 

_?34  19 

40  20 

_?41  21 

•  • 

_?42  22 

•  •  • 

43  23 

44  24 

[O] 

*  1.  Is  there  a  single  digit  used  in  base  five 
for  the  number  that  is  1  greater  than  4?nq 
How  do  we  show  this  number?  5  =  _ P1  °five 

2.  To  find  a  base-five  numeral  for  8 
think,  8  =  1  five  +  3  ones.  What  is  a  base- 
five  numeral  for  8?  13 

five 

3.  Explain  what  to  think  to  find  a  base- 

five  numeral  for  16.v  Then  write  the 
numeral.  3i  16  =  3  fives  +  1  one 

five 

4.  Copy  and  complete  Ex.  a-c. 

a.  19  =  _?3_  fives  +  _  Pi  ones;  19  =  -P3.4^ 

b.  20  =  _?*_  fives  +  _?°  ones;  20  =  _?4_°five 

c.  17  =  _?3_  fives  +  _?2_ones;  17  =  _?3_2five 

5.  Copy  and  complete  the  base-five  nu¬ 
merals  in  the  table  at  the  left. 

[w] 

Ex.  6-13.  Copy  and  complete.  Use  the 


table  you  completed  only  if  necessary. 

6. 

14  = 

-?2-4v„ 

10. 

is  =  _?aw 

7. 

22 

-?iLe 

11. 

42five  =  _?_22 

8. 

32five 

=  _?J7 

12. 

16  =  _?3ive 

9. 

30five 

=  -?_'5 

13. 

4  =  -  ?  -five 

Ex.  14-28.  What  is  the  least  number  of 
quarters,  nickels,  and  cents  whose  value  is 
equal  to  the  amount  given?  For  example, 
37 £  =  1  quarter,  2  nickels,  2  cents. 
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1  quart 


4  quarters,  4  nickels  1 

15.  120$a 


16.  82$  v 

3  quarters 

1  nickel 

2  cents 


MuarLcrs,  O  mcHeis,  z  cents  A  quarters,  A  nickels,  4  cents 

17.  92$  A  20.  118$  v  23.  64$  A  26.  3 

quarter,  4  cents  4  quarters,  3  nickels,  3  cents 

18.  29$  a  21.  75$  v  24.  81$  v  27.3 

3  quarters  3  quarters,  1  nickel,  1  cent 

19.  122$  v  22.  98$  v  25.  100$  v  28.  5 


1  quarter 

1  nickel 

2  cents 

1  quarter 

2  nickels 
4  cents 

V 


4  quarters  3  quarters  4  quarters  2  quarters 

4  nickels  4  nickels  4  cents 

2  cents  3  cents 
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Pupil’s  Objectives 

(a)  To  learn  to  count  in  base  five,  using  1-  and 
2-place  base-five  numerals;  and  (b)  to  gain  prac¬ 
tice  in  converting  from  a  base-ten  to  a  base-five 
numeral. 

Background 

One  of  the  common  difficulties  encountered  in 
studying  numeration  systems  with  bases  other  than 
ten  is  learning  that  while  10  in  our  system  is 
called  “ten,”  we  cannot  think  or  say  “ten”  for 
lOfourj  or  10six,  or  10five.  This  is  true  because  the 
symbol  for  1  times  the  base  is  always  10  (one-zero) 
with  a  subscript  to  indicate  the  base  of  the  system. 

Counting  in  base  five  by  fives  utilizes  the  sym¬ 
bols  shown  in  column  A  below,  and  the  meaning 
may  be  shown  as  in  column  B. 

It  is  helpful  to  compare  this  with  counting  by 
tens  in  base  ten. 


Base  Five  Base  Ten 


Symbols 

Meaning 

Symbols 

Meaning 

A 

B 

C 

D 

lOfive 

1  five 

10 

1  ten 

20five 

2  fives 

20 

2  tens 

30five 

3  fives 

30 

3  tens 

40five 

4  fives 

40 

4  tens 

lOOfive 

5  fives,  or  25 

; 

100 

10  tens,  or 

1  hundred 

Pre-Book  Lesson 

Use  a  quantity  of  drinking  straws  and  guide 
pupils  to  develop  on  the  board  a  chart  like  the 
one  shown  below  for  counting  in  base  five. 


Counting  in  Base  Five 


a. 

1 

2 

3 

4 

10 

b. 

11 

12 

13 

14 

20 

c. 

21 

22 

23 

24 

30 

d. 

31 

32 

33 

34 

40 

e. 

41 

42 

43 

44 

100 

Pick  up  single  straws  for  1,  2,  3,  and  4  and  write 
these  numerals  in  the  chart.  For  4  and  1  more, 
elicit  that  we  have  no  single  symbol  for  five,  which 
is  the  base ,  so  we  use  a  2-place  numeral  and  record 
10.  Use  a  rubber  band  to  form  a  five-bundle. 

Continue  picking  up  single  straws  and  say, 
“1  five  +  1;  1  five  +  2;  1  five  +  3;  1  five  +  4.” 
Record  11,  12,  13,  14  in  the  chart.  As  1  more 
straw  is  picked  up,  elicit  that  we  can  now  make 
another  five-bundle,  so  we  record  20  and  say, 
“2  fives.” 

Repeat  the  above  steps  until  the  chart  is  com¬ 
pleted  by  saying  the  following: 

for  row  c,  “2  fives  +  1;  2  fives  +  2;  .  .  .  .” 

for  row  d ,  “3  fives  +  1;  3  fives  +  2;  .  .  .  .” 

for  row  e,  “4  fives  +  1;  4  fives  +  2;  .  .  .  ,” 

After  4  fives  +  4,  as  1  more  straw  is  added,  indicate 

that  we  write  700  to  mean  1  set  of  5  X  5,  or  1  set 
of  twenty-five.  Recall  that  in  counting  by  tens, 
after  99,  or  9  tens  +  9  ones,  we  think  10  tens  and 
write  700. 

Using  the  Text  Page 

After  discussing  Ex.  1-5,  refer  to  the  chart  for 
counting  in  base  five  which  was  shown  on  the 
board.  Compare  the  arrangement  of  the  base-five 
numerals  in  the  chart  in  the  text  with  the  arrange¬ 
ment  in  the  chart  on  the  board. 

Ask  a  pupil  to  count  by  tens  this  way:  1  ten, 
2  tens  or  20,  3  tens  or  30,  and  so  on  to  10  tens  or 
1  hundred.  Next,  have  a  pupil  count  by  fives  this 
way:  1  five,  2  fives,  3  fives,  4  fives,  5  fives  or  1 
twenty-five. 

Individualizing  Instruction 

•  Omit  Ex.  14-28  for  all  except  most  capable 
pupils.  The  Pre-Book  Lesson  suggested  for  page 
321  provides  background  for  these  examples. 

•  For  Ex.  8,  9,  and  11,  slower  learners  may  need 
to  use  set  materials.  Provide  one  box  containing 
drinking  straws  in  bundles  of  five  and  another 
box  containing  single  straws. 
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Pupil’s  Objectives 

(a)  To  review  a  base-five  numeration  system  for 
numbers  named  by  1-  and  2-place  numerals;  and 
(b)  to  extend  understanding  of  a  base-five  system 
to  include  numbers  named  by  3-place  numerals. 

Background 

Throughout  work  with  a  base-five  system,  be 
sure  to  make  comparisons  with  our  base-ten  system. 
Emphasize  that  both  numeration  systems  have  a 
symbol  to  represent  the  empty  set  or  the  set  with 
no  members.  This  is  necessary  because  both  sys¬ 
tems  use  the  idea  of  place  value.  To  represent  1 
set  the  size  of  the  base,  we  write  the  first  2-place 
numeral:  10len  and  10five. 

Pre-Book  Lesson 

•  Review  with  pupils  the  following  ideas: 

a.  In  base  five  we  use  1-place  numerals  to  repre¬ 
sent  sets  containing  0,  1,  2,  3,  and  4  members. 
Note  that  4  is  1  less  than  the  base. 

b.  To  represent  a  set  the  size  of  the  base,  we 
think  of  regrouping  5  ones  as  1  set  of  five.  We 
represent  1  five  by  the  2-place  numeral  10five. 
Refer  to  the  counting  chart  on  page  320. 

c.  When  we  count  sets  of  five  and  arrive  at  5 
sets  of  five,  we  think  of  regrouping  5  fives  as  1  set 
of  twenty-five.  We  represent  1  set  of  twenty-five 
by  the  3-place  numeral  100five.  Establish  that 
44fivc  on  the  chart  is  followed  by  100five. 

•  Engage  pupils  in  the  following  discussion. 

Let’s  think  about  some  ways  we  group  by  fives 

in  our  money  system.  How  many  pennies  equal 
1  nickel?  How  many  nickels  equal  1  quarter? 

Pretend  that  we  have  a  cash  register  which 
contains  only  pennies,  nickels,  and  quarters. 
Sketch  these  as  shown  below,  on  the  board. 


quarters 

nickels 

pennies 

To  get  23^  from  this  cash  register  and  use  the 
fewest  coins,  you  would  get  how  many  nickels  and 
how  many  pennies?  In  base-five  notation,  we 
could  write  43fivc. 
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On  the  board,  develop  the  following  chart  by 
showing  different  amounts  of  money  and  having 
pupils  pretend  to  get  coins  from  the  boxes  to  pay 
each  amount,  using  the  fewest  coins. 


Amount 

Number 

Number 

Number 

Base  five 

of 

of 

of 

of 

money 

quarters 

nickels 

pennies 

notation 

0 

4 

3 

43five 

25f t 

1 

0 

0 

1  OOfive 

00 

1 

2 

3 

123five 

75^ 

3 

0 

0 

300five 

93 1 

3 

3 

3 

333five 

1000 

4 

0 

0 

400five 

1240 

4 

4 

4 

444five 

Have  pupils  verify  the  entries  in  each  row  in 
the  chart  by  writing  and  testing  checking  sentences, 
as  indicated  below: 

23  =  4  3  five  38  =  123five 

-  (4  X  5)  +  3  =  (1  X  25)  +  (2  X  5)  +  3 

=  20  +  3  =  25  +  10  +  3 

=  23  =38 

93  =  333five 

=  (3  X  25)  +  (3  X  5)  +  3 
=  75  +  15  +  3 
=  93 

Using  the  Text  Page 

•  Ex.  1.  Use  10-bundles  of  straws  and  count 
out  9  tens  and  9  ones.  Have  a  pupil  record  the 
numeral  99  on  the  board.  Pick  up  a  single  straw, 
making  9  tens  and  10  ones.  Regroup  10  ones  as 
1  ten;  then  regroup  10  tens  as  1  bundle  of  a  hun¬ 
dred.  Record  100  on  the  board. 

•  Ex.  2.  Use  bundles  of  5  straws  each,  and 
count  out  4  fives  and  4  ones.  Record  the  numeral 
44.  Pick  up  a  single  straw,  making  4  fives  and  5 
ones.  Regroup  5  ones  as  1  five;  then  regroup  5 
fives  as  1  bundle  of  twenty-five.  Record  100fivc  on 
the  board. 


*Emphasize  that  both  the  base-five  and  the  base-ten  numeration  systems  have  a  symbol 


to  represent  the  empty  set. 


Base-Five  Numerals  for  Greater  Numbers 

[°] 

1.  What  is  the  base-ten  numeral  for  the  number  of  dots  in 

99 

box  A?Alf  another  dot  is  added,  making  9  tens  and  1  ten  more, 
do  we  have  a  digit  in  base  ten  for  9  tens  and  1  ten  more  ?„TV What 
numeral  do  we  use  in  base  ten  to  represent  9  tens  and  1  ten  more?1  oo 

*  2.4^hat  is  the  base-five  numeral  for  the  number  of  dots  in 
box  B?aU  another  dot  is  added,  making  4  fives  and  1  five  more, 
do  we  have  a  digit  in  base  five  for  4  fives  and  1  five  more?NoAs  in 
base  ten,  we  show  a  1  in  the  next  place  to  the  left.  In  base  five, 
the  third  place  names  the  number  of  twenty-fives. 

3.  In  base  ten,  100  means  1  X  (_?L°X  -?!S)3  or  1  hundred. 

In  base  five,  100  means  1  X  (_?§.  X  _?£),  or  1  twenty-five. 

4.  Box  C  pictures  _?L  twenty-five,  _?3  fives,  and  _?3  ones. 
What  is  the  base-five  numeral?  132  five 

5.  On  the  board,  as  in  box  C,  show  sets  of  dots  for  243five.  See 

right  margin. 

6.  204five  means  _?2  twenty-fives  +  _?2  fives  +  _?  4  ones. 

7.  344five  means  _?3  twenty-fives  +  _?  4  fives  -f  _?  4  ones. 

8.  99  +  1  =  _?200  9.  44«ve  +  1  =  _?!!£,. 

10.  234five  +  1  =  i?ve  11.  344fi„e  +  1  =  -?Tve 

[w] 

Write  the  base-five  numeral  to  indicate  the  total  number  of 
dots  in  12.  box  D.  142nvel3.  box  E.  214nvel4.  box  F.  204nve 


F 
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‘'Emphasize  that  there  is  no  greatest  whole  number  which  can  be  named  by  the  use  of  a 
base-five  or  a  base-ten  numeral. 

*  Place  Values  in  Base  Five 


Base-ten 
Place  Values 


X 

o 


TJ 

•S 


J3 

5 

9 

3 


o  --i 


s 


6 

4 

7 


o 

a 

o 

7 

8 
6 


B 


Base-five 
Place  Values 


in 

X 

in 
, — ' 

<u 

> 

iC 

b 

B 


in 


3 

4 
4 


!> 

2 

2 

4 


u 

§ 


4 

0 

4 


948  =  (9  x  100)  +  (4  x  1  0)  +  (8  x  1) 
376  =  (3  x  1  00)  +  (7  x  10)  +  (6  x  l) 


c 

Counting  Chart 

Base  Five 

1 

2  _?  3  _?4  10 

11 

_?I2  13  _?14_?20 

_  ?  21 

22  _  ?  23  24  30 

31 

-?22  33  _?34_?40 

_?41 

42  _ ?  43  44  _?  J00 

[O] 

1.  What  is  the  standard  base-ten  numeral  for  5  hundreds, 

567  3 

6  tens,  and  7  ones?  For  9  thousands,  8  tens,  and  3  ones?  9(083 

2.  On  the  board,  write  an  expanded  form  for  each  number 
names  in  box  A.  For  567  write, 

(5  X  100)  +  (6  X  10)  +  (7  X  1). 

3.  Refer  to  box  B  and  explain  the  following  expanded 
form  for  324five. 

324gve  =  (3  X  25)  -f-  (2  X  5)  -j-  (4  X  1) 

4.  On  the  board,  write  an  expanded  form  for  each  of  the 

other  numbers  named  in  box  B.  420«ve  =  (4x25)+  (2x5) 

444five  =(4x25)+(4x5)+(4x  1) 

5.  Explain  how  the  computation  below  shows  that  424five 
and  114  name  the  same  number. 

424five  =  (4  X  25)  +  (2  X  5)  +  (4  X  1) 

=  100  +  10+4 

=  114 

6.  On  the  board,  find  the  base-ten  numeral  as  in  Ex.  5 
for  each  of  the  numbers  named  in  box  B.  324five  =  SVioW s>  +  (4x  1} 

42°flve  =  0*  25)+ (2  x5)  444five=  (4  x  25)+  (4  x  5)+  (4  x  1)  =89 

-100  +10  =100  +  20  +4 

=  110  =124  [W] 

Ex.  7-9.  Copy  and  complete. 

7.  213five  =  (2  X  -?-]  +  (1  X  _?i)  + (3  X  _? J) 

8.  213ten  =  (_?2  x  ioo)  +  (1  x  10)  +  (_? 3  x  1) 

9.  324gve  =  (3  X  -?-)  +  (2  X  -?-)  +  (4  X  _?  J) 

Ex.  10-12.  Write  an  expanded  form. 

(2  x  1,000)+ (7  x  1  00)+  (3  x  10)+  (5x1) 

10.  2,735  A  11.  143five  v 

.  (1*25)+ (4x5)+ (3  xl) 

Ex.  13-18.  Write  the  base-ten  numeral. 

13.  33five  is  14.  42five  22  15.  ioofive  25 

16.  234five  69  17.  434five  119  i8#  214five  59 

19.  Copy  and  complete  the  counting  chart.  See  chart. 

#  Extra  Activity.  Set  189. 


(8  x  1,000)+  (2  x  10)+  (9  x  l) 

12.  8,029  a 
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Pupil’s  Objectives 

(a)  To  learn  how  the  principle  of  place  value 
operates  in  a  base-five  numeration  system;  and 
(b)  to  learn  to  convert  a  3-place  numeral  in  base 
five  to  a  base-ten  numeral. 

Background 

It  is  generally  agreed  that  much  of  the  progress 
man  has  made  over  the  last  few  centuries,  both  in 
science  and  technology,  is  due  to  a  great  extent  to 
his  development  of  a  most  efficient  system  of  nam¬ 
ing  numbers.  This  decimal  place-value  system 
which  took  centuries  to  evolve  should  be  clearly 
understood  and  its  significance  fully  appreciated 
by  pupils.  It  is  hoped  that  this  study  of  a  base-five 
numeration  system  will  contribute  to  a  deeper 
understanding  of  the  properties  of  our  base-ten 
system  for  all  pupils. 

On  page  322,  the  following  ideas  which  apply 
to  both  base  ten  and  base  five  are  reinforced. 

The  number  of  different  symbols  used  in  a 
particular  numeration  system  is  the  same  as  the 
base.  These  symbols  which  we  also  call  digits  are 
numerals  for  whole  numbers  less  than  the  base. 
(10  digits  for  base  ten,  5  digits  for  base  five) 

To  write  a  numeral  for  the  base  or  any  number 
greater  than  the  base,  more  than  one  digit  must 
be  used. 

The  number  represented  by  a  digit  in  a  2-,  3- 
or  4-place  numeral  depends  upon  (a)  the  digit; 
(b)  the  base  of  the  numeration  system;  and  (c) 
the  position  of  the  digit  in  the  numeral,  which 
determines  a  place  value. 

A  place  value  in  a  numeral  is  a  number  which 
is  a  power  of  the  base.  For  base  ten,  the  place 
values  are  1,  1 01,  102,  1 03,  1 04,  and  so  on.  For 
base  five,  the  place  values  are  1,  51,  52,  53,  54,  and 
so  on. 

The  number  represented  by  a  2-,  3-  or  4-place 
numeral  is  the  sum  of  products  of  each  place  value 
and  the  number  represented  by  each  digit. 

234ten  =  (2  X  100)  +  (3  X  10)  +  4 

234five  =  (2  X  25)  +  (3  X  5)  +  4 


Teacher’s  Preparation 

Provide  place-value  boxes  appropriately  labeled 
for  base  five.  Use  drinking  straws  in  the  boxes  in 
bundles  of  twenty-five  (five  fives),  fives,  and  ones. 


Twenty-fives 

Fives 

Ones 

Pre-Book  Lesson 

Write  234five  on  the  board  and  direct  a  pupil  to 
get  (or  pretend  to  get)  that  number  of  straws 
from  the  boxes.  As  the  pupil  explains  what  he  is 
getting,  show  the  expanded  form  as  in  Ex.  a. 
Continue  in  the  same  way  with  Ex.  b-c. 

a.  234five  —  (2  X  twenty-five)  +  (3  X  five)  +  4 

b.  342five  =  (3  X  twenty-five)  +  (4  X  five)  +  2 

c.  430five  -  (4  X  -  ?  -)  +  (3  X  -  ?  -)  +  0 

Ask  pupils  what  they  would  expect  the  label  to 
be  for  the  base-five  box  to  the  left  of  twenty-five’s 
box.  More  capable  pupils  will  reason  that  it 
would  be  5  X  5  X  5  or  one  hundred  twenty-five’s 
box. 

In  expanded  notation  for  base  five,  we  should 
always  use  the  word  “five”  instead  of  the  base-ten 
numeral  5.  However,  if  pupils  realize  that  we  are 
using  it  as  a  substitute  for  “five,”  no  confusion  will 
result. 

Using  the  Text  Page 

•  Ex.  1-4.  Use  place-value  boxes  as  in  the  Pre- 
Book  Lesson,  if  this  seems  necessary. 

•  Ex.  5.  After  studying  this  work,  return  to 
Ex.  a-c  of  the  Pre-Book  Lesson  and  show  how  to 
convert  each  one  to  a  base-ten  numeral. 

Individualizing  Instruction 

•  Provide  assistance  for  slower  learners  as  they 
work  Ex.  10-18. 

•  For  more  capable  pupils,  assign  Extra  Activity, 
Set  189. 
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Pupil’s  Objectives 

(a)  To  extend  ability  to  read  and  record  3-place 
numerals  in  base  five;  and  (b)  to  gain  practice  in 
converting  from  base-five  to  base-ten  numerals. 

Background 

Although  pages  323-325  are  designated  in  the 
text  as  enrichment  sections,  they  may  be  used  as 
oral  or  written  work  for  all  pupils  if  time  permits. 
More  capable  pupils  will  enjoy  adding  and  using 
base-five  numerals. 

23five  =  2  fives  +  3 
+  14five  =  1  five  +  4 

3  fives  +  (1  five  +  2)  =  4  fives  +  2 

=  42  five 

Teacher’s  Preparation 

Duplicate  a  supply  of  sheets  of  paper  as  follows: 
(a)  sheets  containing  25  dots  arranged  in  a  5-by-5 
array;  (b)  sheets  which  may  be  cut  into  strips 
picturing  5  dots  each;  and  (c)  sheets  which  may  be 
cut  into  parts  containing  1  dot  each. 

Put  the  above  materials  in  boxes  appropriately 
labeled — one  hundred  twenty-five,  twenty-five, 
five,  and  one.  Staple  together  five  of  the  sheets 
containing  25  dots  each  to  provide  material  for 
the  one  hundred  twenty-five’s  box. 

Pre-Book  Lesson 

Ask  a  pupil  to  count  by  tens  from  100  to  200 
and  record  the  numerals  on  the  board.  Establish 
that  there  is  always  a  zero  in  one’s  place  in  the 
numeral. 

Now  use  the  place-value  boxes  to  assist  pupils 
in  counting  by  fives  in  base  five  from  100five  to 

1 000five. 

Pick  up  1  twenty-five,  say,  “1  twenty-five,”  and 
record  100  as  shown  in  row  A.  Pick  up  1  five,  say, 
”1  twenty-five  plus  1  five,”  and  record  110.  Pick 
up  another  five  and  say,  “1  twenty-five  plus  2 
fives,”  and  record  120.  Continue  to  pick  up  “fives”; 
counting  to  1  twenty-five  plus  5  fives.  Elicit  from 
pupils  that  we  may  rename  5  fives  as  1  twenty-five. 
Show  this  by  replacing  5  fives  by  another  twenty- 
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five.  Say,  “2  twenty-fives,”  and  record  200  as  in 
row  B  below. 

Continue  as  above  to  count  to  4  twenty-fives 
plus  4  fives  and  record  440.  Then,  show  that  1 
more  five  makes  4  twenty-fives  plus  5  fives,  so  we 
have  5  twenty-fives.  Elicit  that  5  twenty-fives 
equal  one  hundred  twenty-five.  Tell  pupils  that 
this  is  the  place  value  of  the  third  place  to  the  left 
of  one’s  place  in  a  base-five  system.  Do  not  exhibit 
the  box  labeled  one  hundred  twenty-five  until  you 
reach  this  point  and  need  it. 


Counting  by  fives  in  base  five 


A 

100 

110 

120 

130 

140 

B 

200 

210 

220 

230 

240 

C 

300 

310 

320 

330 

340 

D 

400 

410 

420 

430 

440 

E  1000 

Using  the  Text  Page 

•  Ex.  1-3.  Have  the  numerals  in  the  chart  read 
to  indicate  place  values  as  well  as  the  way  sug¬ 
gested  in  Ex.  1.  Read  111  thus:  1  twenty-five 
plus  1  five  plus  1  one. 

•  Ex.  8.  Write  the  expanded  form  for  each 
numeral  on  the  board. 

Individualizing  Instruction 

•  For  slower  learners ,  use  the  place-value  boxes 
to  help  pupils  develop  the  counting  chart  by  ones 
from  101  five  to  200five.  Follow  the  procedure  de¬ 
scribed  in  the  Pre-Book  Lesson. 

•  Have  more  capable  pupils ,  complete  an  addition 
chart  for  base  five,  as  shown  below. 


Addition  Chart — Base  Five 


+ 

0 

1 

2 

3 

4 

0 

0 

1 

2 

3 

4 

1 

1 

2 

3 

4 

10 

2 

2 

3 

4 

10 

11 

3 

3 

4 

10 

11 

12 

4 

4 

10 

11 

12 

13 

Emphasize  the  way  to  read  base-five  numerals  so  that  they  won’t  be  confused  with 
base-ten  numerals. 


A  Base-Five  Counting  Chart  for  Greater  Numbers 

Enrichment  [O] 

1.  We  read  101five  as  one-zero-one ,  base  five. 

Why  don’t  we  say,  one  hundred  one?  !aeyrngU!hebbc 

2.  Read  the  numerals  shown  in  the  "base- 
five  counting  chart.  see  chart. 

3.  Copy  the  counting  chart  for  base  five  on 
the  board,  and  complete  it  through  200five. 

4.  On  the  board,  complete  a  chart  like  the 


444 


five* 


Counting  Chart 

Base  Five 

101 

102  103  104 

110 

111 

_?1J2  _?  H3  _?1J4 

>120 

_  ?121 

122  _?L23  124 

>130 

_  ?  1_3 1 

_?L32  133  _?!34 

>140 

141 

_?L42  _?L43  144 

200 

4  02 
412 
422 

403  404 
413  414 
423  424 

410 

420 

430 

441  442  443  444 


5.  What  numeral  do  you  think  would  come  next  after 
444five  in  the  counting  chart?  iooofive 

6.  In  base  ten,  does  1,000  mean  1  X  (10  X  10  X  10)? 
From  the  chart  at  the  right,  do  you  see  that  1000five  means 

1  X  (5  X  5  X  5)?  Yes 

7.  Since  (5  X  5  X  5)  =  125,  do  you  see  why  the  fourth 
place  in  base-five  numerals  is  called  the  one  hundred  twenty- 
five’s  place?  Yes 

8.  Give  the  number  indicated  by  each  underlined  digit 
in  its  place.  For  213five  write,  2  X  (5  X  5),  or  50. 

2  x  (5  x  5),  or  5  0 

214five  1234five  1  x  (5  X  5  X  5).  4321ten  3  x  (5  x  5).  or  2041five2x 

or  125  75  (5  x  5  x5),or  250 


Base-five 
Place  Values 


in 

X 

in 

X 

iO* 

V 

j5» 

i 

Tf 

I 


I 


in 

X 

m 


in 


I 

<u 


<0 

fl 

o 


[W] 


10  0  0 


10 


Ex.  9-10.  Copy  and  complete. 

1,000  100 

9.  2,786  =  (2  X  _?_t)  +  (7  X  -?-)  +  (8  X  _?_)  +  (6  X  -?1) 
10.  1342five  =  (1  X  -?-)  +  (3  X  -?_)  +  (4  X  _?5_)  +  (2  X  _?!) 


Ex.  11-14.  Write  the  next  four  numerals  in  each  sequence. 

11.  1  1  five J  12fivej  13five'  14five' 20five' 21five'9J  2.  32five,  33fiVej  34five  '  40five'  41five'  42five'  43five 

live 

13.  1 14fjye,  120five,  121five.'22nv..'23,lv.,  14.  202five,  203five,  204flve'2,0five'2nfiv.'2,2nv.'213(lv. 

124five-  ^Ofive 

Extra  Activity.  Set  190. 
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*Point  out  that  the  number  of  digits  in  any  base  is  always  the  same  as  the  base. 


A 

•  •  •  • 

• 

• 

•  •  •  • 

• 

• 

•  •  • 

•  •  •  • 

• 

• 

•  •  •  • 

• 

• 

1  sixteen 

2.?. 

fours 

_?_3ones 

1  X  (4  x  4) 

(2x4) 

(3x1) 

Base-Four  Numerals 


Enrichment  [O] 

1.  Box  A.  How  many  sets  of  sixteen  are  pictured?  How 
many  sets  of  four?  2H0W  many  ones?  3 

2.  On  the  board,  write  a  base-four  numeral  to  indicate  the 
total  number  of  dots  pictured  in  box  A.  i23four 

3.  What  base-ten  numeral  names  the  same  number  as  123four?  27 

4.  In  base  ten,  the  place  values  are  one;  _?_;"  (10  X  10),  or 
hundred;  and  (10  X  10  X  10),  or  _?_‘.housand 

5.  In  base  five,  the  place  values  are  one;  _?^;  (5  X  5),  or 
twenty-five;  and  (5  X  5  X  5),  or  _?J.25 

6.  In  base  four,  the  place  values  are  one;  _?f;  (4  X  4),  or 
sixteen;  and  (4  X  4  X  4),  or  sixty-four. 

7.  On  the  board,  write  a  base-four  numeral  to  indicate  the 
total  number  of  dots  pictured  in  each  of  boxes  B-D. 


B 


•  •  •  • 
•  •  •  • 


•  •  •  • 
•  •  •  • 


212 


303 


D 


•  •  •  • 

•  •  •  • 

•  •  •  • 

•  •  •  • 


132 


four 


10 


303 


four 


11 


212 


four 


324 


four 


four 


[W] 


cated, 
8.  9 


Ex.  8—11.  Picture  dots  as  in  boxes  B-D  for  the  number  indi¬ 
hen  write  a  base^fbux^numeral  for  the  number  of  dots 


•  21four9.  22 


•  •  •  • 
•  •  •  • 


'11: 


40.  51  See  left-  11.  38  See  left- 

■‘■four 


Ex.  12-15.  Picture  dots  for  the  number  indicated.  Then 
write  a  base-ten  numeral  to  indicate  the  number  of  dots. 


12.  32 


four 


13.  210fOur 


•  •  •  • 

•  •  •  • 

•  •]•  • 

•  •  •  •  • 


14.  132f0ur 


15.  212four 


36 
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Pupil’s  Objectives 

(a)  To  increase  ability  to  work  with  numeration 
systems  with  bases  other  than  ten;  and  (b)  to  learn 
to  name  numbers  using  base-four  numerals. 

Background 

Pupils  who  have  gained  the  basic  ideas  listed  in 
the  Background  sections  for  pages  318-322  will 
have  no  difficulty  in  understanding  a  base-four 
numeration  system.  The  ideas  are  given  below. 

When  the  base  is  four,  we  group  by  fours.  After 
we  have  counted  4  ones,  we  regroup  them  as  1  set 
of  four.  After  we  have  counted  4  sets  of  four,  we 
regroup  them  as  1  set  of  four  fours  or  1  set  of 
sixteen.  Thus,  when  we  have  four  of  any  group, 
we  form  a  new  set. 

The  number  of  digits  in  any  base  is  always  the 
same  as  the  base.  The  digits  needed  for  base  four 
are  0,  1,2,  and  3.  They  name  numbers  up  to,  but 
not  including,  the  base. 

To  name  the  base,  four,  we  use  the  place-value 
principle  and  write  a  2-place  numeral  thus:  10four. 
To  name  a  number  which  represents  four  fours, 
or  1  set  of  sixteen,  we  write  the  3-place  numeral 

lOOfour- 

Since  a  place  value  is  a  number  which  is  a 
power  of  the  base,  the  place  values  in  base  four 
are:  ones;  fours;  four2,  or  sixteen;  four3,  or  sixty- 
four;  and  so  on. 


Pre-Book  Lesson 


•  Ask  pupils  to  think  about  a  base-four  numera¬ 
tion  system  and  suggest  answers  to  these  questions: 

a.  In  counting  objects,  how  would  you  group 
them? 

b.  To  write  numerals  in  base  four,  how  many 
digits  would  be  needed?  What  might  they  be? 

c.  What  are  the  place  values  in  base  four?  Have 
pupils  compute  the  values  and  show  them  in  a  chart 
as  illustrated  below: 


4  X  4  =  16 
4  X  4  X  4  =  64 
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•  Show  on  the  board  the  numerals  in  column  A. 
Have  a  pupil  show  the  expanded  form  for  each  one 
as  in  column  B.  Have  pupils  use  dots  or  X’s  as 
in  column  C  to  show  each  number  named. 


A 

B 

G 

Numeral 

Expanded  Form 

Sets 

32ten 

(3  X  10)  +  2 

xxxxx 

32five 

(3  X  5)  +  2 

xxxxx  x 

xxxxx  X 

oooo 

3  2  four 

(3X4)+2 

oooo  o 

oooo  o 

Ask  pupils  to  give  the  base-ten  numeral  for 
32f5ve  and  for  32four. 

•  Hand  a  pupil  a  box  containing  some  drinking 
straws  (put  17  in  the  box).  Ask  him  to  count  the 
straws,  then  on  the  board  write  a  base-ten  numeral 
and  also  base-four  numeral  to  name  the  number  of 
straws.  Repeat  this  activity  giving  other  pupils 
these  numbers  of  straws:  24,  35,  60.  Use  a  table 
like  the  one  shown  below  to  help  pupils  learn  the 
procedure. 

Using  the  Text  Page 

•  Use  Ex.  1-7  to  reinforce  ideas  developed  in 
the  Pre-Book  Lesson. 

•  Discuss  Ex.  8-11  orally  and  show  the  thinking 
on  the  board  in  a  table  as  illustrated  below. 


Base-ten 

numeral 

sixteens 

fours 

ones 

Base-four 

numeral 

8. 

9 

0 

2 

i 

21  four 

9. 

22 

1 

1 

2 

112four 

10. 

51 

3 

0 

3 

303four 

11. 

38 

2 

1 

2 

212four 

Individualizing  Instruction 

Have  more  capable  pupils 
complete  an  addition  chart 
for  base  four  as  shown  at 
the  right. 
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0 
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10 
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10 

11 
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3 

10 

11 
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Pupil’s  Objectives 

(a)  To  extend  ability  to  read  and  write  3-  and 
4-place  numerals  in  base  four;  and  (b)  to  gain 
practice  in  converting  from  base-four  to  base-ten 
numerals. 

Background 

Before  completing  this  study  of  numeration  sys¬ 
tems  with  bases  other  than  ten,  make  certain  pupils 
realize  that  the  topic  was  included  to  help  them 
gain  a  deeper  understanding  of  the  properties  of  our 
base-ten  system.  Explain  that  everyday  life  situa¬ 
tions  which  they  will  encounter  in  the  grocery  store, 
the  gas  station,  in  keeping  scores  for  games,  and  so 
on,  will  require  only  use  of  our  base-ten  system. 

The  exercises  on  pages  318-325  will  have  been 
worthwhile  if  they  have  clarified  for  pupils  the 
following  understandings. 

a.  There  are  good  reasons  to  differentiate  be¬ 
tween  a  number  and  a  numeral. 

b.  We  may  have  place-value  systems  of  numera¬ 
tion  which  have  as  a  base  any  whole  number  greater 
than  one. 

c.  All  place-value  systems  have  zero  for  one  of 
its  digits,  and  the  total  number  of  digits  for  any 
system  is  the  same  as  the  base. 

d.  Whatever  base  is  used,  the  symbol  10  always 
stands  for  the  base.  The  base  is  shown  by  a  sub¬ 
script  written  in  words  as  31four  or  24five.  It  is  not 
necessary  to  use  a  subscript  for  base  ten. 

e.  Each  position  in  a  numeral  is  assigned  a 
place  value  which  is  a  power  of  the  base. 

Teacher’s  Preparation 

For  use  in  place-value  boxes,  du¬ 
plicate  sheets: 

a.  containing  16  x's  arranged  in 
a  4-by-4  array. 

b.  to  be  cut  into  strips  picturing 
4  x’s  each. 

c.  to  be  cut  into  parts  containing 
1  x  each. 

Place  the  above  materials  into  boxes  appropri¬ 
ately  labeled.  Staple  together  4  sheets  containing  16 
x’s  each  to  provide  material  for  the  sixty-four’s  box. 
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Sixty-Four 

Sixteen 

Four 

One 

4X4X4 

4X4 

Pre-Book  Lesson 


Counting  by  One’s 

Base 

Four 

1 

2 

3 

10 

11 

12 

13 

20 

21 

22 

23 

30 

31 

32 

33 

100 

Counting  by  Four’s 
Base  Four 

100 

110 

120 

130 

200 

210 

220 

230 

300 

310 

320 

330 

1000 

Use  the  place-value  boxes  to  help  pupils  visualize 
the  numbers  represented  by  the  numerals  in  the 
Counting-by-One’s  chart  Base  Four.  Count  by 
ones  from  1  to  100four. 

Next,  use  the  materials  for  counting  by  fours 
from  100four  to  1000four.  In  all  counting,  have 
pupils  name  the  place  values  thus: 

For  21  say,  “2  fours  plus  1.” 

For  100  say,  “1  sixteen  plus  zero  fours  plus  zero 
ones.” 

For  320  say,  “3  sixteens  plus  2  fours  plus  zero 
ones.” 

Using  the  Text  Page 

•  Ex.  1—3.  Show  the  numerals  under  considera¬ 
tion  on  an  Arithme-Stick  or  an  abacus.  Use  place- 
value  labels  as  shown  in  the  text. 

•  Ex.  5-6.  Direct  pupils  to  use  the  form  given 
for  Ex.  4  of  the  text  as  they  work  these  examples 
on  the  board. 

Individualizing  Instruction 

•  Provide  individual  assistance  for  slower  learners 
as  they  work  Ex.  7-14. 

•  For  more  capable  pupils ,  assign  Extra  Activity, 
Set  191. 

•  For  all  pupils ,  show  part  of  a  counting  chart 
for  base  seven  or  base  eight  and  direct  them  to 
continue  it  until  they  reach  the  numeral  1000. 


Counting  Chart 

for 

Base  Seven 

1  2 

3 

4  5  6 

10 

11  12 

13 

14  15  16 

20 

21  22 

23 

24  25  26 

30 

Counting  Chart 

for 

Base  Eight 

1 

2  3 

4  5  6  7 

10 

11 

12  13 

14  15  16  17 

20 

21 

22  23 

24  25  26  27 

30 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X  X  x  x 
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To  complete  the  chart  to  1 000f our  will  require  pupils  to  write  59  numerals.  F 
pupils  you  may  wish  to  direct  them  to  complete  it  only  to  200 

'  four  ‘ 

Representing  Base-Four  Numerals 

Enrichment  [o] 

1.  The  Arithme-Stick  pictured  at  the  right  indicates  a  base- 
four  numeral.  Read  the  numeral  this  way:  1  sixty-four,  2  six- 
teens,  _?_3 fours,  and  _?  3  ones,  or  1233four. 

2.  On  the  board,  sketch  an  Arithme-Stick  and  on  it  show 

ii 


or  some 


1021 


four* 


3.  Draw  more  beads  to  show  2123f0Ur  on  the  picture  of  the 

Arithme-Stick . I 

+  I 

4.  Complete  the  computation  below  to  show  that  1233four 
and  111  name  the  same  number. 

1233four  =  (1  X  64)  +  (2  X  16)  +  (3  X  4)  +  (3  X  1) 

=  64  +  _?32  +  _?  J2  +  3 

=  _?ln 

5.  On  the  board,  write  a  base-four  and  a  base- ten  numeral 
for  each  of  Ex.  a-c. 

a.  2  sixty-fours  -f-  3  sixteens  -f  1  four  +  3  ones  23i3four;  t  83 

b.  3  sixty-fours  +  3  fours  +  2  ones  3032four;  206 

c.  2  ones  +  3  sixteens  +  1  sixty-four  1 302four ;  114 

6.  On  the  board,  write  an  expanded  form  for  each  of  Ex.  a-d. 


a.  2134five  (2  x  125)  b.  3021 four  (3  x  64)  +  C.  7,289  (7xi,000)d. 

+  (1x25)+ (3x5)+ (4xl)  (2x4)+ (lx  4)  +  (2  x  1 00)+ (8  x  1 0) 

Ex.  7-10.  Copy  and  complete. 

64  1 6 


312five  (3x25)+  (1  x  5)+  (2  x  1) 
+  (9x  1) 

[W] 


7.  2013four  =  (2  X  -?£)  +  (0  X  -?A)  +  (1  X  .?<)  +  (3 

125  25 


X  -?1) 

8.  2013five  =  (2  X  -?£)  +  (0  X  -?o)  +  (1  X  -?5)  +  (3  X 

9.  132four  =  (1  X  -?|)  +  (3  X  -?4-)  +  (2  X  -?L) 

10.  132five  =  (1  X  -?£)  +  (3  X  -?5-)  +  (2  X  -?L) 

*  11.  Copy  and  complete  to  1000four  the  counting  chart 

started  in  box  B.  See  box  B. 

Write  the  base-ten  numeral  for 
12.  213four. 39  13  .  3014five. 384  14.  1232foUr.  " 

•  Extra  Activity.  Set  191. 


211 

212 

213 

220 

-?1) 

221 

222 

223 

230 

231 

232 

234 

300 

301 

302 

303 

310 

311 

312 

313 

320 

321 

322 

323 

330 

331 

332 

333 

1000 

jg 

Counting  Chart 

Base  Four 

1 

2 

_?3 

10 

_?U 

12 

13 

?20 

21 

22 

23 

30 

101 

102 

103 

no 

111 

112 

113 

325 120 

121 

122 

123 

130 

131 

132 

133 

200 

201 

202 

203 

210 

Contin 

ued  abo 

ve. 

Do  You  Understand? 


Test  of  Information  and  Meaning  8 

Write  and  solve  a  mathematical  sentence  for  finding  the 
measure  of  the  region  shown  in  red 

1.  in  box  A.  n  =|x{;  f-  2.  in  box  B.  n=|x^; 

o  3  o  2  12 

Write  T  or  F  for  each  of  Ex.  3-8. 

3»  ^  X  ^  X  6  t  6.  f  X  f  =  7x1  T 

4.  3  X  I  =  S  +  |  +  |t7.  8  X  (10  X  10  X  10  X  10)  =  8,000  f 

5.  9  X  0.5  =  |  X  9  t  8.  3  X  2.8  =  (3  X  2)  -f  (3  X  0.8)  t 

Write  a  base-ten  numeral  and  then  a  base-five  numeral  to 
indicate  the  number  of  elements  pictured  in 

9.  box  C.  18;  33 five  10.  box  D.  39;  124five  H.  box  E.  52;202five 

Copy  and  complete  Ex.  12-18. 

12.  24  =  _?_4  fives  +  4  ones 

13.  27  =  1  twenty-five  +  _?2ones 

14.  58  =  _?  2  twenty-fives  +  1  five  +  3  ones 

15.  87  =  _?  3  twenty-fives  +  -?  7  fives  +  2  ones 

100  10 

16.  239  =  (2  X  -?a)  +  (3  X  _?_A)  +  (9  X  _?I) 

17.  23five  =  (2  X  5)  +  (3  X  _?J) 

18.  143five  =  (1  X  -? a)  +  (4  X  _?5)  +  (3  X  -?I) 

Copy  and  complete  the  computation  for  Ex.  19-20. 

19.  43five  =  (4  X  5)  +  3  20.  1304five  =  (1  X  125)  +  (3  X  25)  +  4 

=  20  +  3  =  125  +  75  +  4 

=  _?  23  —  204 

Write  the  base-ten  numeral  for  Ex.  21-28. 

21.  32five  17  22.  40five  20  23.  222five  62  24.  302five  7 7 

25.  444five  124  26.  2314fiVe  334  27.  3241flve  446  28  .  4403fiVe  603 

Ex.  29-32.  Name  the  next  three  numbers  in  each  sequence. 

29.  6.036,  6.037,  6.038,6.039, 6.040,6.041 30.  22five,  23flvc,  24flve .  A' 

31-  f;  f.  °r  If;  tt>  or  2|,iSo,  34,  H„r4,32.  303five,  304five,  310five  ,31  w, 

24  .4  312„«,  313, iv. 

T'  or  45 


B 
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Pupil’s  Objectives 

(a)  To  evaluate  understanding  of  multiplication 
of  rational  numbers  which  are  named  by  fractions 
or  by  decimals;  (b)  to  measure  ability  to  work  with 
different  numeration  systems  and  (c)  to  obtain 
data  for  need  of  remedial  teaching. 

Background 

Understanding  of  the  concepts  and  properties 
associated  with  the  multiplication  of  rational  num¬ 
bers  is  tested  as  well  as  their  ability  to  actually 
multiply  rational  numbers. 

Pupils  are  tested  on  their  understanding  of 
place-value  in  our  numeration  system  and  in  a 
base-five  system  by: 

a.  writing  numerals  for  a  set  of  elements  pictured. 

b.  completing  the  expanded  form  for  a  numeral. 

c.  writing  base-ten  numerals  for  base-five  nu¬ 
merals. 

d.  counting  in  base  five. 

Since  base  four  was  presented  as  an  enrichment 
exercise,  it  is  not  tested  on  this  page. 

Pre-Book  Lesson 

•  Discuss  with  pupils  the  contents  of  this  test  as 
stated  in  the  Background  section. 

Since  it  may  have  been  some  time  since  the 
lessons  on  multiplication  of  rational  numbers  named 
by  fractions  and  by  decimals,  you  may  wish  to 
review  quickly  some  of  the  understandings  involved. 
Have  pupils  look  at  the  examples  given  in  Set  112 
at  the  back  of  the  book  first  and  then  have  worked 
at  the  board  any  example  which  a  pupil  feels  might 
give  him  difficulty. 

•  Emphasize  the  twofold  need  for  tests:  (a)  to 
help  the  pupil  determine  his  own  strengths  and 
weaknesses;  and  (b)  to  help  the  teacher  identify 
any  topic  which  needs  reteaching  for  individuals  or 
for  the  entire  class. 


Using  the  Text  Page 

•  Ex.  1-2.  Make  sure  pupils  interpret  the 
regions  correctly  and  write  the  mathematical  sen¬ 
tences  as  follows: 

Ex.  1.  /i  =  f  X  f  Ex.2.  n  = 

•  Ex.  3-8.  Point  out  to  pupils  that  it  is  not 
necessary  to  do  the  computation  indicated  by  the 
multiplication  and  addition  signs,  but  rather  to 
think  just  about  the  property  or  idea  illustrated, 
and  then  decide  whether  it  is  true  or  false. 

•  Ex.  9-11.  Emphasize  that  to  write  the  base- 
ten  numeral,  it  is  just  necessary  to  count  the  num¬ 
ber  of  elements  pictured.  Point  out  to  pupils  that 
in  boxes  D-E  the  elements  are  grouped  in  sets  of 
25,  5,  and  ones  so  as  to  simplify  the  writing  of  the 
base-five  numeral.  Box  C  is  also  pictured  in  such 
a  way  so  as  to  simplify  the  writing  of  the 
numeral. 

•  Ex.  21-28.  Advise  pupils  to  use  the  method 
illustrated  for  Ex.  19-20  in  working  these  examples. 

•  For  pupils  who  work  slowly  but  accurately 
omit  Ex.  23,  24,  27,  28,  31,  and  32. 

•  After  the  test  has  been  completed  and  the 
papers  collected,  discuss  each  question  and  have 
the  correct  response  written  on  the  board.  En¬ 
courage  pupils  to  ask  questions  about  specific 
difficulties. 

Individualizing  Instruction 

•  For  slower  learners ,  administer  the  test  by  read¬ 
ing  one  question  at  a  time,  allowing  time  for 
writing  answers.  For  Ex.  12-18,  advise  them  to 
think  in  terms  of  money — quarters,  nickels,  and 
pennies. 

•  While  you  provide  reteaching  for  those  who 
need  it,  direct  more  capable  pupils  to  work  some  of 
the  exercises  listed  on  Teacher’s  Page  328. 
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Pupil’s  Objectives 

(a)  To  work  the  end-of-chapter  test  on  problem¬ 
solving;  (b)  to  diagnose  difficulties  in  the  multipli¬ 
cation  of  rational  numbers  named  by  fractions  or 
by  decimals  and  in  the  multiplication  of  measures; 
and  (c)  to  measure  computational  ability  on  skills 
in  the  operations  of  addition,  subtraction,  and 
multiplication  of  rational  numbers,  and  division  of 
whole  numbers. 

Background 

The  Problem  Test  covers  skills  taught  in  this 
chapter,  such  as  multiplication  of  rational  numbers 
named  by  fractions  or  by  decimals,  and  also  skills 
taught  in  earlier  chapters  such  as  finding  the 
elapsed  time  and  ratio.  For  Ex.  1-3,  it  is  not 
advised  that  pupils  write  a  mathematical  sentence 
since  the  problem  situations  do  not  need  them. 
For  Ex.  5,  it  is  necessary  for  pupils  to  have  remem¬ 
bered  that  a  regular  octagon  is  a  polygon  with  8 
sides  all  of  which  are  congruent.  Ex.  3,  5,  and  6 
each  require  two  solutions. 

In  the  Diagnostic  Test,  each  row  measures  a 
particular  skill.  If  a  pupil  misses  more  than  one 
example  in  a  row,  he  is  in  need  of  reteaching  for 
this  skill.  Study  pages  and  practice  sets  to  provide 
the  assistance  needed  are  listed  at  the  end  of  each 
row. 

The  Computation  Test  includes  addition,  sub¬ 
traction,  and  multiplication  of  rational  numbers 
named  by  fractions  or  by  decimals,  and  division 
of  whole  numbers. 

Teacher’s  Preparation 

For  both  the  Diagnostic  Test  and  the  Computa¬ 
tion  Test,  it  would  be  highly  desirable  to  provide 
duplicated  copies  for  pupils.  For  rows  4  and  5  of 
the  Diagnostic  Test  and  Ex.  1-9  of  the  Computa¬ 
tion  show  the  sign  of  operation  for  each  example. 
Leave  ample  space  under  each  example  in  the 
Diagnostic  Test,  and  Ex.  13—21  of  the  Computation 
1  est.  For  the  mathematical  sentences,  pupils  may 
wish  to  copy  the  example  in  the  vertical  algorithm 
if  they  prefer  this  form  for  the  solution.  For  division 
examples,  leave  space  at  the  right  so  that  pupils 
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may  make  a  table  for  multiples  of  the  divisor  if 
they  still  need  this  step. 

Using  the  Text  Pages 

•  Problem  Test.  Direct  pupils  to  read  Ex.  1-9 
silently,  and  ask  for  help  on  any  words  they  do  not 
understand.  List  these  words  on  the  board  and 
explain  them. 

Tell  pupils  to  write  mathematical  sentences 
for  problems  only  when  needed,  and  to  label 
the  answer  for  each  problem  thinking  of  an 
English  sentence  to  answer  the  problem  question. 
Point  out  that  Ex.  3,  5,  and  6  require  two  solutions 
and  that  Ex.  7  uses  information  given  in  Ex.  6  and 
Ex.  9  information  in  Ex.  8. 

After  the  test  is  completed,  discuss  each  problem 
and  have  its  solution  shown  on  the  board. 

Ex.  7.  The  first  step  is  to  rename  mi.  as  feet, 
and  then  the  comparison  to  the  height  of  Mt. 
Everest  can  be  made. 

Step  (1)  n  —  (5  X  5,280)  +  (§  X  5,280) 

Step  (2)  n  =  29,141  -  29,040 

Ex.  2.  Use  a  clockface  to  illustrate  the  time 
differences  and  then  show  on  the  board  the  fol¬ 
lowing: 

8:20  to  9:00  is  40  minx,  9:00  to  12:00  is  3  hr. 

12:00  to  4:00  is  4  hr.]  4:00  to  4:50  is  50  min. 

8:20  a.m.  to  4:50  p.m.  is  7  hr.  90  min.,  or  8  hr. 
30  min. 

Ex.  3.  Make  sure  pupils  express  the  ratio  in 
simplest  form.  For  question  (1),  yy  =  §,  and  for 
question  (2),  f  =  §. 

Ex.  5.  Sketch  a  regular  octagon  on  the  board 
to  use  in  explaining  the  problem. 

Ex.  6.  Show  all  the  steps  necessary  for  the 
solution  on  the  board. 


Step  (7)  hr. 

min. 

Step  (3)  hr. 

min. 

2 

45 

5 

15 

2 

30 

X 

5 

4 

75 

25 

75 

Step  (2)  5  hr.  15  min.  Step  ( 4 )  26  hr.  15  min. 

•  Diagnostic  Test.  For  rows  1-3,  remind  pupils 
to  show  their  answers  in  simplest  form.  For  row 
4,  advise  pupils  to  estimate  their  answer  first  and 
then  use  this  estimate  to  help  them  place  the 


Can  You  Solve  Problems? 

Problem  Test  8 

1.  Mt.  Everest,  which  is  the  highest  mountain  in  the 
world,  is  29,141  ft.  high.  Is  Mt.  Everest  more  or  less 

more 

than  5^  mi.  high?A  How  many  feet  more  or  less  ?  (Remem¬ 
ber  that  5,280  ft.  =  1  mi.)  101 

2.  Allen  and  his  family  went  by  train  to  New  Orleans. 
The  train  left  at  8:20  a.m.  and  arrived  in  New  Orleans 
at  4:50  p.m.  How  long  did  the  trip  take  if  Allen’s  home 
and  New  Orleans  are  in  the  same  time  zone?  8  hr.  30  min. 

3.  A  baseball  team  played  10  games  and  won  6.  What 
was  the  ratio  of  the  number  of  games  won  to  the  number 
of  games  played  1:5  What  was  the  ratio  of  the  number  of 
games  lost  to  the  number  of  games  won?  2:3 


4.  A  bus  driver  travels  34.8  mi.  in  one  round  trip  on  his 
route.  How  many  miles  does  he  drive  when  he  makes  6  round 
trips?  208.8 


5.  A  regular  octagon  is  shown.  If  the  length  of  each  side  is 
§  ft.,  what  is  the  perimeter  cf  the  octagon  |iftIf  the  length  of 
each  side  is  6.3  inches,  what  is  the  perimeter  of  the  octagon?so.4  in. 

6.  At  Peter’s  school,  the  morning  session  is  2  hr.  45  min.  long, 
and  the  afternoon  session  is  2  hr.  rriiru  long.  How  many 
hours  is  Peter  in  school  during  a  day?Aduring  a  week?26  hr- 15  min- 


7.  Peter’s  sister  is  in  kindergarten  and  goes  to  school  only 
during  the  morning  session.  How  many  hours  per  week  is 
Peter’s  sister  in  school?  1 3  hr.  45  min. 


8.  Mr.  Jones  works  7  hr.  a  day,  5  days  a  week.  He  is  paid  at 
the  rate  of  $147.50  per  week.  To  the  nearest  cent,  what  is  his 
hourly  rate  of  pay?  $4-2i 

9.  What  amount  does  Mr.  Jones  earn  in  a  year?  Count  52 
weeks  to  a  year.  $7,670.00 
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Do  You  Make  Mistakes? 

Diagnostic  Test  8 

Copy  the  examples  and  show  your  work. 


Study  Practice: 

a  b  c 

Pages  Use  Sets 

1. 

«  =  2  X  §  |  «  =  8  X  |  5|  «=  ioxf42 

304-305  111 

2. 

n  =  f  X  3  »  =  f  X  10  8  »  =  ^Xlli| 

306  111 

3. 

3  y  5  _15  2  w  _  7  5wl_  5 

4*8  n  32  3  *  10  —  H  Js  9  ^  8  ~  n  Y' 

■  308-309  112 

4. 

Multiply 

2.9  38.6  2.586 

7  35  9 

- 20^3_ 1.351.0_ 23.2  74 

312-315  112 

5. 

Multiply 

lb.  oz.  hr.  min.  yd.  ft. 

2  7  1  35  8  2 

5  8  7 

12  lb.  3  oz.  12  hr.  40  min.  60  vd.  7  ft. 

316-317  113 

How  Well  Can  You  Compute? 


Ex.  1-3.  Multiply. 


Ex.  4-6.  Add. 


Computation  Test  8 


1.  8.7  2.  5.64  3.  $937 

4.  9.347 

5.  8i 

6.  7| 

6  23  54 

0.854 

2  i 

1* 

52.2  129.72  $50,598 

2.613 

If 

44 

Ex.  7-9.  Subtract. 

£x!  “16-12.  Divid^ 

13  24 

7.  86.3 
59.7 


8.  10§ 
4| 


2  6.6 

Ex.  13-21. 


s  ”il 
15  IS, 


9.  $30.12 
14.98 


7  9  0.  R0 


94.  R6 


$2.75.  R0 


10.  82)64,780  11.  86)8, 090’  12.  43)$1 18^25 


Find  the  number  for  n. 


13.  n  =  7  X  6.42  44.94 

14.  n  +  3§  =  10  6-t 

15.  n  =  f  X  7  5 1 


16.  32  X  n  =  19,488  609 

17.  n  —  1.825  =  7.496  9.321 

18.  n  =  7  X  f<5  2n 


19.  30 J  -  m  =  14^  16^ 

20.  n  =  |  X  f  f- 

21.  n  ~  15  =  3.4  5i.o 
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decimal  point  correctly.  For  row  5,  remind  pupils 
that  after  multiplying  they  should  check  to  see  if 
they  have  enough  of  the  smaller  unit  to  convert 
to  the  larger  unit. 

•  Computation  Test.  For  all  examples  in  decimal 
notation,  advise  pupils  to  use  estimation  to  aid  in 
the  placement  of  the  decimal  point.  For  Ex.  10-12, 
tell  pupils  to  use  a  table  of  multiples  of  the  divisor 
if  they  feel  this  helps  them  in  the  division.  For 
Ex.  13-21,  remind  pupils  that  the  operation  indi¬ 
cated  in  the  mathematical  sentence  is  not  always 
the  operation  to  use  to  find  the  number  for  n. 
Direct  pupils  to  use  the  vertical  algorithm  for  their 
work.  Pupils  who  work  slowly  should  be  directed 
to  work  only  selected  items  in  the  test — Ex.  1-2, 
4-5,  7-8,  12,  and  13-18. 

Individualizing  Instruction 

Use  the  following  table  to  obtain  the  per  cents  to 
be  entered  on  pupil’s  individual  record  cards. 
(See  Teacher’s  Page  47.)  Since  this  is  the  last 


chapter  in  the  book,  the  scores  shown  on  these 
cards  should  be  discussed  with  each  pupil  so  he 
may  see  his  improvement  from  chapter  to  chapter. 
This  is  particularly  important  for  slower  learners  whose 
growth  should  be  recognized  and  commended. 


Problem  Test  8 

Computation  Test  8 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

1 

11 

1 

5 

12 

57 

2 

22 

2 

10 

13 

62 

3 

33 

3 

14 

14 

67 

4 

44 

4 

19 

15 

71 

5 

56 

5 

24 

16 

76 

6 

67 

6 

29 

17 

81 

7 

78 

7 

33 

18 

86 

8 

89 

8 

38 

19 

90 

9 

100 

9 

43 

20 

95 

10 

48 

21 

100 

1 

11 

52 

Suggestions  for  Material  to  Accompany  End-of-Chapter  8  Tests 


After  administering  the  tests  on  pages  326-328 
and  analyzing  the  results,  you  will  find  some 
pupils  who  need  redevelopment  of  some  parts  of 
the  work.  While  you  provide  assistance  for  these 
pupils,  more  capable  pupils  may  engage  in  some 
of  the  activities  described  below. 

Supplementary  Activities 

•  Copy  and  com¬ 
plete  the  table  by  find¬ 
ing  the  missing  prod¬ 
ucts.  Notice  that: 

4V3_  4X3  _  12  _  02 

1  V  L  —  1  x  7  _  7 

2  A  8  2X8  16 

7.  v  tL  —  49.  _ .  7  1 

2  g  16  —  -'16 

•  Copy  each  of  the  following  and  insert  paren¬ 
theses  to  make  true  sentences. 

a-  6  X  f  +  §  =  4f  b.  4i  -  3f  X  f  = 
c.  42$  -  18$  -f-  6  =  4  d.  f  X  12  —  3$  =  6f 

•  In  Ex.  a-f,  find  the  number  for  n  by  using 
fraction  notation  and  also  by  using  decimal  nota¬ 
tion  for  the  rational-number  factor.  For  Ex.  a, 
first  find  9  X  f,  then  find  9  X  0.75. 


a-  9  X  f  =  n  d,15X^  =  « 

b.  37  X  $  =  n  e.  8  X  \  =  n 

c-  5  X  U  =  n  f.  6  X  A7o  =  n 

•  Count  by  3’s  from  3  to  30  using  base-ten 

numerals.  Count  by  3’s  from  3four  to  132four  using 
base-four  numerals.  Some  of  the  numerals  are 
given  for  you.  3four,  12four,  33four,  _  ?  _, 

-  ?  -,  120four,  _  ?  _,  1 32four 

•  Use  a  base-five  numeral  to  express  the  number 

a.  of  years  in  your  age.  d.  of  people  in  your  family. 

b.  of  days  in  a  week.  e.  of  minutes  in  an  hour. 

c.  of  hours  in  a  day.  f.  of  days  in  the  month  of 

June. 

•  Copy  and  find  the  number  for  n  in  each  of 
Ex.  a-f  below.  Ex.  a  is  started  for  you. 

a.  H  X  3 \  =  n 

b.  If  X  2f  =  n 

c.  2 f  X  If  =  n 

d.  If  X  2f  =  n 

e.  f  X  1  \  =  n 
f-  X  §  =  n 


X 

3 

5 

2 

3 

7 

8 

4 

OZ 

Z5 

 ? 

 ?  

1 

? 

? 

_7 

2 

1  6 

3 

? 

1 

? 

4 

2 

7 

2 

_  ?  _ 

?  _ 

T_l_ 

J16 

Study  this  work 

k  =  H  X  3| 

—  H  V  13 

—  2  A  4 

step  (1) 

3X13 
—  2  X  4 

step  (2) 

_  39 

? 

step  (3) 

II 

step  (4) 
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An  Array  for  A.  and  S.  Facts 


A.-S. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

4 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

5 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

7 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

8 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

9 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

An  Array  for  M.  and  D.  Facts* 


M.-D. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

2 

2 

4 

6 

8 

10 

12 

14 

16 

18 

3 

3 

6 

9 

12 

15 

18 

21 

24 

27 

4 

4 

8 

12 

16 

20 

24 

28 

32 

36 

5 

5 

10 

15 

20 

25 

30 

35 

40 

45 

6 

6 

12 

18 

24 

30 

36 

42 

48 

54 

7 

7 

14 

21 

28 

35 

42 

49 

56 

63 

8 

8 

16 

24 

32 

40 

48 

56 

64 

72 

9 

9 

18 

27 

36 

45 

54 

63 

72 

81 

*  Zero  is  not  shown  for  either 
factor  since  we  can  not  divide  by  zero. 
You  may  follow  these  generalizations: 

a.  When  zero  is  a  factor,  the  pro¬ 
duct  is  always  zero. 

b.  When  zero  is  divided  by  any 
counting  number,  the  quotient  is 
always  zero. 
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Reteaching 

Place  Value 


To  be  used  after  page  8 


1.  Box  A.  How  many  single  sticks  are  shown ?6  How  many 
sets  of  10’s?3  How  many  sets  of  100’s?  2  The  total  number  of 
sticks  shown  can  be  named  (2  X  100)  +  (_? 2  x  10)  +  (_?£x  1), 
or  200  +  -?3-°+  or  _ ?2J 6 

2.  Box  B.  For  the  Arithme- Sticks,  how  many  beads  are 
shown  on  the  one’s  track?6  So  the  value  of  the  beads  on  the 
one’s  track  is  (6  X  1),  or  6. 

a.  The  value  of  the  beads  on  the  ten’s  track  is  (_?3  X  10), 
or  30;  on  the  hundred’s  track  is  (-?!  X  100),  or  _?19° 

b.  The  thousand’s  track  shows  (_??.  x  1,000),  or  _?2,.ooo 

c.  The  number  named  on  the  Arithme- Sticks  is 
2,000  +  400  +  _?3_°+  _?6_,  or  _??-.436 

3.  Box  C.  Record  the  name  of  the  place  each  digit  occupies 
and  the  number  indicated  by  each  digit  in  its  place.  For  example, 
the  3  is  in  the  one’s  place  and  indicates  (3  X  1),  or  3.  See  below. 

4.  Name  the  number  represented  on  the  Arithme- Sticks 
Shown  in  boxes  D-F.  D  -  9,261;  E  -  1 8,392;  F  -  60,183 

Ex.  5-10.  Copy  and  complete  by  writing  1,  10,  100,  or 
1001>000  to  replace  each  question  mark. 

5.  567  =  (5x  -?-)^0(6x  -?qo+  (7x  8.  9,070  =  (9x  -?'°)°°+  (7x  -?'°) 

6.  8,049  =  (8  X  -  ?§J-  (4 X  - ?^  +  (9  X  - ?L)  9.  6,800  =  (6X  - ?V+  (8  X  - X°)° 

i.  6,205  =  (6 X  - ? -)  +  (2x  -X.)  +  (5x  10.  56,200  =  (56 X  -?<0°+  (2X  _X) 

330  3*  9  is  in  the  ten's  place,  (9  X  10),  or  90 

7  is  in  the  hundred’s  place,  (7  X  100),  or  700 
5  is  in  the  thousand’s  place,  (5  X  1,000),  or  5,000 


Reteaching 


Ways  of  Expressing  Numbers 


Set  2 


1.  Box  A.  The  16  beads  on  the  hundred’s  track  represent  the 
same  number  as  1  bead  on  the  thousand’s  track  and  _?6  beads 
on  the  hundred’s  track. 

a.  16  hundreds  =  _? 2  thousand  +  _?6  hundreds. 

b.  (2  thousand  +  1  thousand)  +  6  hundreds  =  _?2 
thousands  +  _?6  hundreds. 


To  be  used  after  page  9 


2.  Box  B.  Is  the  number  represented  on  these  Arithme- 
Sticks  the  same  number  that  is  represented  in  box  A?  Yes 

2,000  +  1,600  +  40  +  5  =  3,000  +  _?6_00+  40  +  5,  or  _?  1,645 

3.  Boxes  C  and  D.  Is  4  hundreds  +12  tens  the  same  number 
as  5  hundreds  +  2  tens  ?Y+ls  the  same  number  represented  in 
both  pictures  ?  vThe  standard  numeral  for  the  number  is  _?h520 

Yes 

Write  the  standard  numeral  for  the  number  represented  in 

4.  box  E.  2,726  5.  box  F.  5,339  6.  box  G.v 

8,554 

Ex.  7-9.  Copy  and  complete. 

7.  5,700  =  5,000  +  _?7_oo0r  4,000  +  _?!+oo 

8.  8,360  =  (8  X  1,000)  +  (2  X  100)  +  (_?L6x  10) 

9.  7,058  =  7,000  +  50  +  _?§5  0r  7,000  +  _?4P+  18 


F 


G 


Ex.  10-15.  Write  the  standard  numeral. 

19,284 

10.  6  thousands  +  15  hundreds  +  8  tens  +  97,589  13.  19,000  +  200  +  80  +  4  a 


11.  9  thousands  +  4  hundreds  +17  tens  9,570  14.  6,000  +  800  +  93  6,893 


12.  (4  X  1,000)  +  (3  X  100)  +  (6  X  1)  4,306  15.  (17  X  1,000)  +  (5  X  10) v 

17,050 

331 


Reteaching 


Addition  of  Whole  Numbers 


To  be  used  after  page  21 


A  Add 

Add 

C  Add 

365  =  3  hundreds  +  6  tens  +  5  ones 

549 

l  l 

549 

474  =  4  hundreds  +  7  tens  +  4  ones 

286 

7  hundreds  +13  tens  +  9  ones 

15 

286 

or 

120 

835 

8  hundreds  +  3  tens  +  9  ones  =  839 

700 

835 

3  hundreds  +  6  tens  +  5  ones 

1.  Box  A.  What  name  is  shown  for  365?Afor  474?  4  hundreds  +  7 tens 

9  ones  *  +  d  ones 

a.  What  is  the  sum  of  5  ones  and  4  ones?Aof  6  tens  and 
7  tens of  3  hundreds  and  4  hundreds?  7  hundreds 

1  3  tens 

b.  Can  13  tens  be  renamed  1  hundred  +  3  tens?  Yes 

c.  (7  hundreds  +  1  hundred)  +  3  tens  +  9  ones  = 

_?_8  hundreds  +  3  tens  +  9  ones,  or  _?J39 

2.  Box  B  shows  the  sum  of  ones,  tens,  and  hundreds. 

a.  Add:  9  +  6  =  _?_  ones;  4  tens  +  8  tens  =  _?l2tens, 
or  120;  5  hundreds  +  2  hundreds  =  _?  1  hundreds,  or  700. 

b.  15  +  120  +  700  =  _?_835 

3.  Box  C  shows  the  usual  way  of  recording  the  work  for 
adding.  As  we  add  each  column,  if  the  partial  sum  is  greater 
than  9,  we  rename  it. 

r\  S  .  It  is  greater  than  9. 

a.  Ones:  9  +  6  =  _?_5  Why  dp  we  rename  15?  Aln  the 
box,  where  are  the  5  ones  shown?Athe  1  ten?  Above  the  ten’s  column 

b.  Tens:  1  +  4  +  8  =  _?J.3  How  do  we  show  13  tens?  Record  3  in 

c.  Hundreds:  1  +  5  +  2=  ?  8  fte  I*"'*  cJ0,lumnIfor  the  sum  and  1  above 

~  ‘  -  the  hundred’s  column. 

Ex.  4-10.  Add  Ex.  4—5  as  in  box  A,  Ex.  6-7  as  in  box  B,  and 
Ex.  8-10  as  in  box  C. 


4.  298 

5.  854 

6.  574 

7.  735 

8.  1,569 

9.  8,039 

10.  6,021 

74 

372 

379 

1,233 

396 

468 

875 

657 

3,798 

288 

903 

624 

2,496 

4,926 

332 

1,258 

2,106 

3,068 

11,192 

14,745 

Subtraction  of  Whole  Numbers 


Reteaching 


Set  4 

1.  Box  A.  Study  the  subtraction  of  37 
from  95. 

a.  Can  7  ones  be  subtracted  from  5  ones?  No 
To  subtract,  we  rename  9  tens  -f  5  ones 
as  _?®  tens  +  15  ones. 

b.  Subtract  ones:  15  —  7=  _?s 

c.  Subtract  tens:  8  —  3  =  .P5. 

d.  95  -  37  =  _?58 


To  be  used  after  page  23 


Subtract 

8  © 

95  =  %  tens  +  %  ones 
37  =  3  tens  +  7  ones 

5  tens  +  8  ones  =  58 


Subtract  Step  1  Step  2 

3  @  8  ©  (15) 

945  =  9  hundreds  +  A  tens  +  J'ones  =  ^hundreds  +>Ttens  +^ones 
186  =  1  hundred  8  tens  -|~  6  ones  =  1  hundred  +  8  tens  +  6  ones 

7  hundreds  +  5  tens  +  9  ones 


2.  Box  B. 
subtract  186? 


Why  is  it  necessary  to  rename  945  before  we  can 

6  ones  cannot  be  subtracted  from  5  ones;  and 
8  tens  cannot  be  subtracted  from  4  tens. 


a.  Step  1.  To  subtract  6  ones,  we  rename  4  tens  -f-  5  ones 
as  3  tens  +  _?_  ones. 

b.  Step  2.  To  subtract  8  tens,  we  rename  9  hundreds  + 

13 

3  tens  as  8  hundreds  +  _  ?  _  tens. 

c.  Subtract  ones:  15  —  6  =  _?_9  tens:  13  —  8  =  _?f 
hundreds:  8  —  1  =  _?_7  945  —  186  =  _?_/59 


3.  Box  C.  Compare  this  shorter  form  with  the  longer  form 
in  box  B.  Is  the  renaming  of  945  the  same  ?v  How  are  15  ones 

Y  es 

shown ?vl3  tens?  Circled  above  the  ten’s  column. 

Circled  above  the  one’s  column. 

Ex.  4-15.  Subtract.  Show  the  renaming  as  in  box  C. 


Subtract 

8©© 

% 

1  8  6 
7  5  9 


4.  82 

5.  73 

6.  43 

7.  96 

8.  53 

9.  80 

54 

28 

36 

59 

36 

38 

28 

45 

7 

37 

17 

42 

10.  958 

11.  834 

12.  956 

13.  807 

14.  800 

15.  400 

483 

297 

798 

328 

175 

369 

475 

537 

158 

479 

625 

31 

333 


Reteaching 


Learning  the  Multiplication  Facts 


Set  5 


2X6 

4X6 

4X6 

8X6 


12 

2  X  (2  X  6) 
2  X  12,  or  24 

24 

2  X  (4  X  6) 

2  X  24,  or  48 


To  be  used  after  page  49 

1.  Here  are  some  helps  for  learning  the  M. 
facts. 

•  Use  easy  facts  as  helpers. 

a.  Box  A.  You  know  that  2  X  6  =  12.  From 
this  easy  fact,  you  can  learn  some  harder  facts. 
Think  of  4  X  6.  Since  4  is  twice  as  great  as  2, 
4x6  must  be  twice  as  great  as  2x6. 

So,  4  X  6  =  _?  2  x  12,  or  24. 

b.  Think  of  8  X  6.  Since  8  is 2  times  4,8  X  6 
must  be  _?7  times  4x6.  So,  8  X  6  =  2  X  _?_4,  or  48. 

c.  Copy  and  complete.  For  each  column,  how  is  one  factor 
changed?  How  does  this  help  you  find  the  harder  products? 


2  X  3  =  ?  6 

2  X  4  =  ?  8 

3  X  5  =  ?  15 

3  X  6  =  ?  18 

5  X  2  =  ? 10 

4  X  3  =  ?  12 

4  X  4  =  ?  16 

6  X  5  =  ?  30 

6  X  6  =  ?  36 

10  X  2  =  ?  20 

8  X  3  =  ?  24 

8  X  4  =  ?  32 

12  X  5  =  ?  60 

12  X  6  =?  72 

20  X  2  =  ? 40 

•  Think  of  an  array.  Remember,  the  Commutative 
Property  of  Multiplication  states  that  the  order  of  two 
factors  may  be  changed  without  changing  the  product. 

a.  Box  B.  4  X  8  =  32  so  8  X  4  =  _?  J2 

b.  8  X  9  =  72  so  9  X  8  =  _?_7.2 

Use  Ex.  2-5  below  as  a  test.  Write  answers  on  folded 
paper.  Use  the  above  helps. 


a 

b 

2.  7  X  4 28 

8  X  972 

3.  9  X  8  72 

X  735 

4.  6  X  530 

X  6  24 

5.  7  X  856 

X  963 

334 

c  d 

6  X  4 24  9  X  9  8i 
6  X  8^8  8  X  648 
9  X  436  5  X  630 

5  X  84o  8  X  756 


e  f 

7  X  749  6  X  6  36 

8  X  540  8  X  432 

9  X  654  6  X  954 

8  X  864  4  x  520 


g  h 

6  X  742  7  X  5  35 

4  X  8  32  4  x  7  28 

9  X  327  5  x  945 

5  X  420  9  X  7  63 


Reteaching 


Remainders  Greater  than  Zero  in  Division 


To  be  used  after  page  50 


01  23456789 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 


Set  6 

1.  The  multiplication  chart  at  the  right  can 
be  used  to  help  you  learn  the  multiples  of 
numbers  from  0  to  9.  For  example,  row  “6” 
and  column  “6”  show  multiples  of  6.  Read 
these  multiples. 

2.  What  is  the  product  named  at  the  inter¬ 
section  of  column  “6”  and  row  “8”?  This 
relationship  can  be  expressed  in  four  ways: 

6  X  8  =  48,  8  X  _?_6  =  48,  48  -f-  _?_8  =  6, 
and  48  -*■  _? £  =  8. 

3.  In  the  chart,  the  letters  A-M  represent 

products.  For  each  letter  write  4  mathematical  _ 

Answers  indicate  the  number  the  letter  represents  and  1  sentence  expressing  the  factors-product  relationship. 

sentences  which  express  the  factors-product  a-h,  7x2=u;  b-24,  sx3  =  24;  c-24,  ex4=24; 

,  .  .  .  .  D-35,  7x  5  =  35;  E-56,  8x  7  =  56;  F-20,  4x5  =  20; 

relationship  as  in  Ex.  2.  °-30'  5x6=3°;  H-42, 6x7  =  42;  1.5 6, 7xg  =  56;  >63, 7x9  =  63;  k-28,  4x7=28; 

r  L-40,  5x  8  =  40;  M-45,  5x  9=45 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

0 

3 

6 

9 

12 

15 

18 

21 

24 

27 

0 

4 

8 

12 

16 

F 

24 

K 

32 

36 

0 

5 

10 

15 

20 

25 

G 

35 

L 

M 

0 

6 

12 

18 

C 

30 

36 

H 

48 

54 

0 

7 

A 

21 

28 

D 

42 

49 

I 

J 

0 

8 

16 

B 

32 

40 

48 

E 

64 

72 

0 

9 

18 

27 

36 

45 

54 

63 

72 

81 

4.  For  the  box  at  the  right,  what  is  the  divisor?  9 
dividend? 74 To  divide  74  by  9,  think  of  the  greatest 
multiple  of  9  that  can  be  subtracted  from  74. 

a.  9  X  8  =  _?72  9x9=  _?U  Since  81  is  greater 
than  the  dividend  74,  the  multiple  we  want  is  72. 
72  -T-  9  =  _?J 

b.  74  —  72  =  _?  2,  which  is  called  the  _?  .remainder 

c.  74  -v-  9  is  equal  to  _?§  with  a  remainder  of  _?2. 

d.  Is  the  checking  sentence  a  true  sentence?  Yes 


- Divisor 

I  8  — Quotient 
9)74  ■* — Dividend 
72 

2  — Remainder 
74  =  (9  X  8)  +  2 
=  72  +  2 
=  74 


Ex.  5-9.  Find  the  greatest  whole  number  for  n  that  makes 
each  of  the  following  true.  Use  the  chart  if  it  helps  you.  For 
Ex.  5,  write:  6  X  8  =  48,  6  X  9  =  54,  n  =  8 


5.  6  X  n  <  53  8  6.  n  X  8  <  35  4  7.  9  X  rc  <  60  6  8.  w  X  4  <  38  9  9.  «  X  7  <  40  5 
Ex.  10-23.  Copy,  divide,  and  check  as  in  the  box. 

6.  R4  9,  R2  , _ 6,  R5  8.  R2  8.  R7  6,  R5  6,  R3 

10.  8)52  11.  7)65  12.  9)59  13.  6)50  14.  8J71  15.  6)4l  16.  9)57 

7. R5  4,R4  _ 7,  R3  — Z,  R7  8,  R1  7,  R7  7.  R3 

17.  7)54  18.  9)40  19.  5)38  20.  8)63  21.  4)33  22.  9)70  23.  6)45 
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Reteaching 


Multiplication  of  Whole  Numbers 


To  be  used  after  page  6  7 


A  ,  .  , 

B 

c 

Multiply 

Multiply 

Multiply 

68  =  6  tens  +  8  ones 

68 

68 

4  4 

4 

4 

24  tens  +  32  ones 

32  =  4  X  8 

272 

or 

240  =  4  X  60 

27  tens  +  2  ones  =  272 

272 

6  tens  +  8  ones 

1.  Box  A.  Study  the  multiplication.  How  is  68  renamed  ?a 

a.  Multiply  ones:  4x8=  _?l2  tens:  4x6=  _?l4 

b.  24  tens  +  32  ones  =  _?2J  tens  +  2  ones.  What  is  the 
standard  numeral  for  27  tens  +  2  ones?  272 


Multiply 

479 

_6 

54  =  6  x  9 

420  =  6  x  -?Z° 

2  400  =  6  x  -?f°° 

• 

2  874 


Multiply 
315 
_ 9 

?8?5 

2  3 


2.  Box  B.  We  can  think  of  68  as  60  +  8.  What  is 

32  240 

4  X  8?  4  X  60?  32  +  240  =  _?172 

3.  Box  C.  For  this  short  form,  we  think,  but  do  not 
write,  some  of  the  steps  shown  in  boxes  A  and  B. 

a.  Multiply  ones:  4  X  8  =  _?3_2  Rename  32  as 
3  tens  +  2  ones.  Record  2  in  one’s  place  in  the 
numeral  for  the  product.  Remember  3  tens. 

b.  Multiply  tens:  4  X  6  =  J2*  24  tens  +  3  tens 
(remembered)  =  _?_tens.  Where  are  27  tens  shown 

in  the  numeral  for  the  product?  7  in  ten’s  column;  2  in  hundred’s 

.  y-y  .  .  column  in  the  numeral  for  the  product. 

4.  Copy  and  complete  the  work  m  boxes  D  and  E.v 

t-.  _  ,  _  ,  ,  ,  .  ,  „  See  boxes. 

Ex.  5-10.  Multiply  Ex.  5-7  as  in  boxes  B  and  D 
and  Ex.  8-10  as  in  boxes  C  and  E. 


5.  36 

6.  573 

7.  74 

8.  387 

9.  805 

10.  749 

5 

6 

7 

8 

9 

6 

180 

Ex.  11- 

163,ax8u-  1  51-8  ,  r-  3'096  7,245  4,494 

-16.  Multiply  using  the  form  you  understand  best. 

11.  98 

12.  69 

13.  534 

14.  861 

15.  582 

16.  870 

5 

8 

7 

9 

6 

4 

490 

552 

3,738 

7,749 

3,492 

3,480 

336 


Reteaching 


Products  of  Greater  Factors 


1.  Box  A  shows  3  steps  for  finding  48  X  67. 

a.  Step  (1).  Multiply  67  by  _?!  ones. 

Multiply 

8  X  67  =  .?P6 

294 

b.  Step  (2).  Multiply  67  by  _?4  tens,  or 

36 

40.  40  X  67  =  _?  2,680 

1  764  =  6  X  294  (1) 

c.  Step  (3).  Show  both  products  under  67 

8  820  =  30  X  294  (2) 

and  48  and  then  add.  536  +  2,680  =  _?!-216 

10,584  (3) 

2.  Box  B  shows  5  steps  for  finding  48  X  67. 

a.  8  X  67  =  (8  X  7)  +  (8  X  60),  or  56  +  _?_4.80 

b.  40  X  67  =  (40  X  7)  +  (40  X  60),  or  280  +  _?_2/400 

c.  56  +  480  +  280  +  2,400  =  _?_3'216 

3.  Box  C.  The  multiplication  of  294  by  36  can  be  recorded 
in  3  steps  in  a  shorter  form  than  in  box  A  or  box  B. 

a.  Step  (1).  6  X  294  =  _?J'764 

b.  Step  (2).  30  X  294  =  _?_8'820 

c.  Step  (3).  1,764  +  8,820  =  _?J°'584 

d.  For  Step  (2),  if  you  are  careful  to  show  882  tens  in  the 
right  place,  do  you  need  to  show  the  0  in  one’s  place?  No 

Ex.  4-13.  Copy  and  multiply.  Use  the  form  you  understand  best. 

16,732 

4.  48  X  974,656  5.  85  X  494,165  6.  94  X  178  a  7.  56  X  48  2,688  8.  39  X  27  1,053 

9.  43  X  28v  10.  69  X  204  v  n.  75  X  395  v  12.  84  X  216  v  13.  59  x  267 

1,204  14,076  29,625  18,144  15,753 
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O’s  in  the  Numerals  for  Factors 


Reteaching 


Set  9 
A 

Multiply 
374 
270 
26  180 
74  8 
100,980 


B 

Multiply 
596 
307 
4  172 
178  8 
182,972 


C 

Multiply 

900 

700 

630,000 


D 


360 

854 


To  be  used  after  page  67 

1.  Box  A.  To  multiply  374  by  270,  we  multiply  first  by  0 
ones,  then  by  7  tens,  and  then  by  _?_2  hundreds.  Since  we  are 
multiplying  by  0  ones,  we  write  a  0  in  one’s  place. 

a.  7  X  374  =  so  7  tens  X  374  =  _?^'tens.  Record 
2618  tens  on  the  same  line  with  the  0  recorded  for  the  product 
of  ones. 

748 

b.  2  X  374  =  748,  so  2  hundreds  X  374  =  _?_  hundreds. 

748  is  shown  with  the  digit  8  placed  in  the  _?_  column  to 
indicate  748  hundreds.  270  X  374  =  _?_10°/980 

2.  Box  B.  Think  of  307  as  3  hundreds  +  0  tens  +  7  ones. 

4,172  o 

a.  7  X  59^7=  _?_,  0  tens  X  596  =  _?_,  and  3  hundreds 
X  596  =  _?_  hundreds. 

b.  Do  you  need  to  show  the  zeros  in  the  one’s  and  ten’s 
places  in  the  numeral  when  recording  1,788  hundreds?  No 

c.  The  sum  of  the  products  for  the  ones,  tens,  and  hundreds 

is  _?J.82'972 

3.  Box  C.  Think  of  700  as  0  ones  +  0  tens  +  7  hundreds. 

a.  0  ones  X  900  =  _?°,  0  tens  X  900  =  _?°tens.  Zeros 
are  recorded  in  the  _?!"  column  to  indicate  0  ones  and  in  the 
_?_e  column  to  indicate  0  tens. 

,  _  6,300  6  300 

b.  7  X  900  =  _?_,  so  7  hundreds  X  900  =  _?.  hundreds. 
Where  is  the  number  of  hundreds  recorded?  To  the  left  of  the  2  zeros 

already  recorded 

4.  Copy  the  examples  in  boxes  A-C  on  your  paper  without 
the  work.  Then  multiply  with  your  book  closed.  Check  by 
comparing  your  work  with  that  given  in  the  boxes. 

Ex.  5-10.  Multiply. 

5.  854  6.  759  7.  807  8.  986  9.  403  10.  578 

360  806  509  700  800  260 

3°M4°  61h754  410,763  690,200  322,400  150,280 

bx.  5-10.  Check  each  product  by  commuting  the  factors  and 
multiplying  again.  For  Ex.  5,  record  the  factors  as  in  box  D. 
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Reteaching 

Division  of  Whole  Numbers 


1.  Box  A.  Can  we  divide  hundreds  ?  a  tens  P^kename  689  as 
68  tens  +  _?2  ones. 

a.  Divide  tens:  The  greatest  multiple  of  7  that  can  be 
subtracted  from  68  is  .PA3  63  =  7  X  -Pi,  so  63  tens  7  = 
_? 2  tens. 

b.  68  tens  -  63  tens  =  _?s  tens.  5  tens  +  _?_9ones,  or 
_  Phones,  are  left  to  be  divided. 

c.  Divide  ones:  Notice  that  a  shorter  form  is  shown  to 
point  out  that  the  5  tens  +  9  ones  is  thought  of  as  59  ones. 
The  greatest  multiple  of  7  that  can  be  subtracted  from  59  is 
_?J£  56  =  7  X  _?  J  59  —  56  =  _?  j.  The  remainder  is  _?j ?. 


2.  Box  B  shows  a  shorter  form  for  division  in  which  you 
think  the  renaming  but  do  not  write  it  as  in  box  A.  For  the 
quotient^  the  digit  9  is  written  in  _  P^place  to  indicate  9  tens, 
and  the  digit  8  is  written  in  _?°"pface  to  indicate  8  ones. 


3.  For  689  -4-  7,  the  quotient  is  98  with  a  remainder  of  _?3. 

Is  the  checking  sentence,  689  =  (7  X  98)  +  3,  a  true  sentence?  Yes 

Ex.  4-15.  Copy  and  divide.  Write  and  test  a  checking  sen¬ 
tence  for  each. 

72,  RO  83,  R2  63,  RO  99,  RO  „ _ 95,  R3 

4.  8)576  5.  6)500  6.  7)44l  7.  3)297  8.  8)763 

■v  84,  R3  69.  RO  ..  54,  RO  <M,  R6  ,  7.5,  R3 

10.  7)591  11.  6)414  12.  9)486  13.  8)758  14.  5)378 


91,  R5 

9.  9)824 

— Z2,  R7 

15.  9)655 


339 


Retcaching 


Rational  Numbers 


Set  11 


To  be  used  after  page  1  03 


AAAA 
A  AAA 

AAAA 


I 

I  I 

□  □  □ 

□  □  D  □ 


F 


1.  Diagram  A.  There  are  how  many  equal  parts  in  all?8 

a.  How  many  parts  are  shown  in  red?8  Since  3  of  the  8 
parts  are  red,  g  of  the  diagram  is  shown  in  red.  This  fraction 
is  read  _*?  _  eighths. 

b.  How  many  parts  are  not  shown  in  red?5  What  fraction 
names  the  rational  number  suggested  by  the  uncolored  parts?  « 

c.  Does  |  name  the  rational  number  suggested  by  the 
whole  diagram?  Yes 


2.  For  each  of  diagrams  B-F,  write  fractions  to  name  the 
rational  number  suggested  by 

a.  the  part  that  is  shown  in  color. B*  ^ ;  c-  f2 ;  D'  io ;  E*  I ;  F'  f 

b.  the  part  that  is  not  shown  in  color. B-  ii ;  c-  n ;  D‘  io ;  E*  f ;  F‘  e 


3.  Box  G.  How  many  regions  are  pictured  in  the  entire  set?7 

3 

a.  What  part  of  the  set  are  circular  regions h  rectangular 
regions-^  triangular  regions?  \ 

4  3 

b.  What  part  of  the  regions  is  shown  in  red??  gray?? 

c.  How  many  circular  regions  are  pictured?3  What  part  of 
the  circular  regions  is  shown  in  red?!  gray?! 

4.  Box  H.  What  fraction  names  the  rational  number  sug- 

5  4 

gested  by  the  part  of  all  the  pencils  that  are  red??  gray??  sharp¬ 
ened?!  unsharpened?  J 

2  3 

5.  What  part  of  the  red  pencils  is  sharpened?!  unsharpened?  s 

6.  Draw  models  of  5  square  regions.  For  the  set,  color  §  red, 
i  gray,  and  the  remaining  §  black.  aDnr725biacke'S;  2  red'  1  9ray' 
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4. 

5. 


Set  12 


To  be  used  after  page  1  05 


1.  Diagram  A.  Is  the  part  that  is  shown  in  red  J  of  the 
diagram?^  Is  it  also  J  of  the  diagram ?v Do  you  see  that  the 
rational  number  suggested  by  the  red  part  may  be  named  by 
either  the  fraction  f  or  the  fraction  £?  Yes 

2.  Diagram  B.  How  many  sixths  are  shown  in  red?4  How 
many  thirds  are  shown  in  red?2  Can  we  write,  §  =  §?  ves 

3.  Diagram  C.  How  many  triangular  models  are  in  the  set?  12 

Are  or  J,  of  the  models  red  ?v  Then  how  many  twelfthsand 

how  many  thirds  of  the  models  are  gray?  ^  =  J2  8 

2 

4.  For  diagrams  D-I,  write  two  different  fractions  to  name 
the  rational  number  suggested  by  the  part  that  is  shown  in  red.v 

5.  For  diagrams  D-I,  write  two  different  fractions  toenamew’ 
the  rational  number  suggested  by  the  part  that  is  not  shown  in  red. 

Ex.  6-9.  1 

mm 


•V 

See  below. 


suggest 

6. 


:  p 

1 

tic 

JL 

. 

~ 


II 


cn 


(E 


x> 


(£L 


Co  o  o) 
Co  o  o) 


(□□□□) 

LMM) 


a 

a 

d 


D 

D 


5 

10* 


or  J.  a 


7. 


8  nr  2 

12,  UI  3. 


A 


8. 


§> or  4 


W.  A 


9. 


4 

163 


or  £ 


Ex.  10-21.  Copy  and  complete.  Use  diagrams  A-I  to  help 
you  rename  the  fractions. 


10. 


8 

12 


11. 


6  _  1 
12 


=  i  12. 


1 0  _  ?5 

16  —  8 


13.  i  = 


?5 

10 


16.  4  =  £ 


?2 


17  -A.  =  l1  18  Z 

A*.  16  4  AO*  8 


?14 
1  6 


19. 


5  _  10 

6  ?12 


14. 

20. 


12 

16 

6 

10 


!,  15.  |  = 

21. 


16 


?3 

5 


9 

15 


Ex.  22-31.  Complete  by  writing  >  or  <. 

99  2  )>  5  09  9  >>  1  94  6  ><  3 

5  -•  -  Jo  L6'  T6  -  2  T5  "  5 

97  7  >>  1 

Z 1 •  TO  2 

14 


28.  i_?<i 


29.  f  _?<  f 


25. 

30. 


1  ><  1 

4  -  3 


2 

3 


}<  3 

-  4 


D-  -  -  •  E 

u  8'  4  '  c 


10  5  .  F 
12'  6'  r'  16'  8 


7.r  _8  4.H  _6  2,  12  3 
'  « '  'J"  10  '  5  '"  n'  15  '  5  '  '  1 6 '  ^ 


16'  4 


2A  Z  :><  15 

zo.  8  _  16 

Q]  _9_  ?<5 

04.  j  g  -  g 
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Reteaching 


Renaming  Numbers 

To  be  used  after  page  1  86 

1.  Box  A.  The  solid  marks  separate  the  diagram  into 
fourths.  The  dotted  marks  separate  it  into  _?t^elfths 

a.  Count  the  number  of  s  that  are  contained  in 

\  _  ^3 
4  “  12 

b.  How  many  fourths  are  shown  in  red?  3  Count  the 
number  of  twelfths  that  are  shown  in  red.  f  =  ^ 

c.  What  number  is  used  to  rename  §  as  See  box  a. 

2.  Box  B.  What  number  is  used  to  rename  §  as  -^?  box  b. 


Ex.  3-8.  Complete  the  renaming  of  each  number. 


Q  2?  X  1  . 

2?  X  5  ~ 

2 

A  1?  X  7  _  14 
^•2  ?  x  8  16 

3- 

0.3 

?  X  5  15 

10 

?  X  8  24 

fi  10 

?10 

1 

n  124-  ?  3 _  4 

8. 

1  5  4-  ?  3 _  5 

u*  20 

-5-  ?10 

-  2 

*  *  15  4-  ?3  ■  5 

18  4-  ?  3  6 

9. 

Diagram  C. 

What  other  names  are 

shown  for  the 

nninf  IsKpIpH  O  1  ?  27>  5}  4}  0  }  1  2  }  3 

point  laoeiea  3  rv  2  • v  3  -v  6  •  VT2  •  v  T2  •  VT2  •  3  ■ 

■!■> 

2  A  .3 

-6.i-S.i0  J.200- 

12  6  ’  12  12  |3’6  3  ’  6  ’  u 

2 

<: 

6  ’  12  6  ' 

0 

1 

0 

1  2 

3 

3 

3  3 

3 

0 

1 

2  3  4 

5 

6 

6 

6 

6  6  6 

6 

6 

0 

1 

2  3 

4  5  6  7  8  9 

10 

11  12 

12 

12 

12  12 

12  12  12  12  12  12 

12 

12  12 

10.  Diagram  D.  What  other  names  are  shown  for  the 


o 


nninf  Ifihplpd  ^  4^  6_^  8  2  2  o  ^  5  10 

point  idoeieu  5 .  v  2  • vs  •  vyo  • v  20  *  v  20  •  1  -  5  »  10 

J.  A  Jl  1  16  j  12  2  4. 

10 ’ 20  10  10 ’ 20  S  '  20  5  ’  10 

2 


0 


i 

2 

3 

4 

5  * 

5 

5 

5 

5 

5 

5 

0 

1 

2 

3  4 

5 

6 

7 

8 

9 

10 

10 

10 

10 

10  10 

10 

10 

10 

10 

10 

10 

0 

4 

8 

12 

16 

20 

20 

20 

20 

20 

20 

20 

Ex. 

11-18 

Copy  and  complete. 

ii  10 
AA*  12 

.  ?  5 
—  6 

19  8_4 

AZ*  10  —  ?  5 

19  8 

At5*  20 

_  2 
?  s 

14. 

2  _  ?  4 

3  —  6 

15.  |  = 

_  ?  16 
“  20 

1 A  L  —  ?  8 

1D*  2  —  T6 

17  -2- 

4  •  10 

18 

—  T^o 

18. 

12  _  3 

20  —  ?5 
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Reteaching 


Rational  Numbers  Named  by  Decimals 


Set  14 

1.  Box  A.  For  the  Arithme- Sticks.,  the  tracks  to  the 
right  of  the  one’s  track  represent  tenth’s,  hundredth’s, 
and  thousandth’s  place. 

a.  The  number  represented  is  four  and  two  hundred 
sixty-eight  _?_t.housandths 


b.  In  4.268,  the  2  is  in  tenth’s  place  and  means 
the  6  is  in  _?_  place  and  means  the  8  is  m  _?_ 
place  and  means  1>(f00. 


C*  120  100  + 
or  0.268. 


8 


1,000 


_  200  , 
“  1,000  ~r 


_ ^60  I  _ 8 _  nr 

1,000  ^  1,0005  or 


1,0005 


To  be  used  after  page  241 


What  numbers  are  needed  to  complete  each  of  Ex.  2-4? 

2.  30.67  =  30  +  ■  «  +  Z 

1  10  1  ?  100 

3.  480.259  =  400  +  80  +  f  +  f  +  f 

10  100  1,000 

4.  705.082  =  700  +  5  + 

1,000 

5.  What  number  is  represented  on  the  Arithme- Stick  diagram 
in  box  B?vbox  C?  1,803.025 

7,051.406 

Ex.  6-10.  Draw  simple  diagrams  as  in  boxes  B  and  C  to 
represent  each  number.  see  below. 

6.  59.078  7.  3.904  8.  70.065  9.  4.367  10.  18.005 

Write  the  standard  numeral  for  each  of  Ex.  11-14. 

11.  Nine  hundred  fifty-eight  thousandths  0.958 

12.  Eighty  and  twenty-five  thousandths  80.025 

13.  Two  thousand  six  and  nine  hundredths  2,006.09 

14.  Seven  hundred  twenty-four  thousandths  0.724 

Ex.  15-18.  Copy  and  complete  by  writing  10,  100 ,  or  1,000. 


15.  47.36  =  40  +  7  +  ^  +  f 

160 

17.  650.284  =  600  +  50  +  f  +  f  +  | 

10  100  1,000 

ones  ones  ones 


6.  :: 


7  7. 


16. 

3 

10 

+ 

4 

100 

34 
—  ? 

100 

18. 

9 

10 

+ 

2 

100 

1  s 

^  1,000 

923 

? 

1,000 


ones 


ones 


ones 


ones 
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Reteaching 


Set  15 

a 


f  M 


rectangle 


Properties  of  Geometric  Figures 


To  be  used  after  page  263 


hexagon 


triangle 


quadrilateral 

1.  The  sides  of  polygons  are  segments.  Which  figure  above 
is  not  a  polygon?;  What  is  this  figure  called?  circle 


Ex.  2-13.  Copy  and  complete.  Refer  to  the  figures  above. 

2.  A  polygon  with  _?!  sides  is  a  quadrilateral. 

3.  A  polygon  with  5  sides  is  a  _?Pe.nta9°n 

4.  A  polygon  with  _?!  sides  is  a  hexagon. 

5.  A  polygon  with  3  sides  is  a 

6.  An  equilateral  triangle  has  _?!  sides  the  same  length. 
Sides  which  are  the  same  length  are  said  to  be  congruent. 

7.  A  scalene  triangle  has  congruent  sides. 

8.  An  isosceles  triangle  has  _?2_  congruent  sides. 

9.  Fig.  f.  A  quadrilateral  with  4  right  angles  is  a  _?r_e.ctan9|e 

a.  Sides  JM  and  KL  are  called  opposite  sides.  Name  the 
other  pair  of  opposite  sides.  Sides  ml  and  jk 

b.  Side  MJ  is  adjacent  to  side  JK.  Name  three  other  pairs 

®f  adjacent  sides.  Sides  JK  and  KL;  KL  and  LM;  LM  and  MJ 

10.  Fig.  i.  The  center  for  the  circle  is  point  _?1.  Since  point 
P  is  the  center  for  the  circle,  it  may  be  called  circle  P.  Point  S’ 

.  .  exterior 

is  in  the  _?_  for  circle  P.  Points  _?{?  and  _?8  belong  to  circle  P. 


344 


Extra  Examples 


Set 

16 


Row  1.  Rename  with  Roman  numerals. 

Row  2.  Rename  with  Hindu- Arabic  numerals, 
nbedefghi  i 

,  „  „  _  CCXXXVIII  DL\ 

1.  8  vm  16  XVI  35  XXXV49  xlix  54  LIV  97  xcvii  63  lxiii  H1cxi  238  555  / 

2.  IX  9  XXV  25  XLI  41  LXVI  ee  CXViis  CCV* 1  2osDCX  oiocxi  mCML  ^soMCX 

 1,110 


Set 

17 


Write  the  standard  numeral  for  each  of  these  expressions. 

1.  (6  X  10,000)  +  (5  X  1,000)  +  (3  X  10)  +  8  65,038 

2.  (7  X  1,000,000)  +  (4  X  1,000)  +  (2  X  100)  +  (4  X  10)  7,004,240 

3.  (9  X  1)  +  (5  X  10)  +  (3  X  10  X  10)  +  (8  X  10  X  10  X  10  X  10)  80,359 

4.  (4  X  10)  +  (5  X  10  X  10)  +  (7  X  10  X  10  X  10  X  10)  70,540 

5.  (3  X  10  X  10  X  10  X  10)  +  (7  X  10  X  10)  +  (6  X  10)  +  (8  X  1)  30,768 

6.  (5  X  10)  +  (6  X  10  X  10  X  10)  +  (9  X  10  X  10  X  10  X  10  X  10)  906,050 


Set 

18 


Find  the  number  for  n  for  each  sentence. 

a  b  c  d  e 

116  341 

1.  rc  +  58  =  73i5 n  -  140  =  320*60186  +  n  =  302  a „  _  145  =  196a  37  _l  n  =  95  ss 

129  598  93 

2.  «  —  47  =  82  a  93 +  n  =  207*1*275  -  n  =  184  9*w  +  304  =  902  A  n  +  215  =  308A 

285  397 

3.  90  -  n  =  6327124  -  n  =  86  3s  n  +  144  =  20056412  -  n  =  127  a  n  _  209  =  188a 


Set 

19 


Add. 


a 

b 

c 

d 

e 

f 

g 

h 

i 

j 

k 

1 

L.  68 

44 

418 

537 

750 

840 

469 

367 

628 

438 

486 

305 

24 

96 

61 

246 

177 

79 

126 

254 

213 

259 

423 

288 

92 

140 

479 

783 

927 

919 

595 

621 

841 

697 

909 

593 

!.  29 

76 

786 

187 

369 

194 

49 

408 

354 

147 

279 

665 

86 

63 

97 

45 

458 

56 

198 

372 

179 

376 

234 

221 

37 

89 

48 

397 

97 

348 

650 

96 

209 

89 

443 

347 

152 

228 

931 

629 

924 

598 

897 

876 

742 

612 

956 

1,233 

Add. 

589 

175 

58 

340 

62 

87 

409 

238 

319 

464 

787 

697 

56 

238 

376 

94 

95 

645 

39 

275 

184 

388 

289 

586 

174 

309 

48 

158 

478 

138 

258 

89 

386 

271 

574 

392 

92 

262 

75 

375 

336 

56 

136 

160 

59 

645 

928 

859 

911 

984 

557 

967 

971 

926 

842 

762 

948 

1,768 

2,578 

2,534 

Set 

20 


345 


Extra  Examples 


Add. 

a 

b 

c 

d 

e 

f 

g 

h 

i 

5,639 

$73.45 

659 

$68.94 

6,789 

$65.43 

3,456 

4,686 

1,704 

21 

756 

9.60 

3,782 

0.32 

5,973 

7.58 

7,921 

466 

687 

1,473 

0.07 

150 

0.54 

1,208 

29.65 

2,556 

9,759 

846 

960 

59.32 

6,887 

8.97 

7,573 

4.79 

987 

294 

3,958 

3,955 

18.79 

534 

75.49 

9,284 

30.99 

1,569 

1,569 

625 

12.783 

S 16 1.23 

12.012 $154.26 

30.827 

5  138.44 

16.489 

16.774 

7  820 

Add. 

Set 

22 

75,498 

80,754 

3,967 

94,759 

86,700 

2,561 

27,921 

75,225 

9,675 

4,379 

45,639 

54,872 

13,658 

7,593 

81,213 

22,556 

18,107 

49,867 

58,043 

71,258 

8,645 

7,429 

845 

72,348 

1,987 

10,750 

38,097 

9,674 

9,347 

93,075 

18,637 

71,967 

32,488 

31,569 

15,864 

5,629 

147,594 

206,998 

160,559  134,483 

167,105 

188,610 

84,033 

119,946 

103,268 

Set 

Copy  in  columns  and  add. 

$225  01 

1.  $58.96  +  $62.95  +  $87.50  +  $15.60a  4. 

$3.95  +  $24.83  +  $16.47  +  $5!49a 

23 

2.  $7.29  +  $40.86  +  $19.57  +  $82.78* a  V.° 

$47.50  +  $16.79  +  $6.08  +  $4®“ 

3.  $65.46  +  $47.75  +  $97.88  +  $0.68  v  6. 

$211.77 

$19.86  +  $46.82  +  $14.77  +  $36.20v 

$117.65 

Subtract. 

a 

b 

c  d 

e 

f 

g 

h  i 

j 

k 

Set 

1.  82 

70 

397  875 

493 

473 

649 

734  758 

738 

868 

24 

47 

34 

179  73 

48 

424 

567 

669  147 

665 

579 

35 

2.  468 

36 

832 

218  802 

604  200 

445 

600 

49 

913 

82 

614 

65  611 

711  703 

73 

916 

289 

813 

298 

743 

238  96 

275 

607 

59 

241  598 

878 

245 

170 

89 

366  104 

325 

306 

555 

4  70  ins 

38 

SfiS 

Set 

25 

Subtract. 

6,100  4,891  8,229  4,315 

1,883 

9,371 

4,100  5,680  8,210 

3,007 

3,906 

2,620 

97 

337  3,780 

1,795 

3,598 

3,754  1,753  1,096 

484 

1,478 

3,480 

4,794 

7,892  535 

88 

5,773 

346  3,927  7,114 

2,523 

2.428 

Set 

Copy  in  columns  and  subtract. 

$2  80 

1.  756  -  375  381  4.  $8.03  less  $5.23  a  7.  833  minus  796  37  10.  542  from  640  98 

26 

2.  904  - 

356548  5.  $6.00  less  $3.18  ^  8.  900  minus  413487  11.  $1.68  from  $7.04V 

3.  931  - 

83  848 

6.  $8.17  less  $0.89  v  9.  705  minus  86  619  12.  98  from  617v*5'36 

$7.28  519 
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Extra  Examples 


Set 

27 


Subtract. 

a 

1.  $171.60 

158.63 

1  12.97 

2.  $548.40 

290.78 

$257.62 


b 

C 

d 

e 

f 

g 

h 

47,281 

39,030 

$468.12 

$400.01 

37,545 

19,834 

$876.45 

38,192 

9,089 

76,573 

18,852 

20,178 

90,000 

75.67 

83.24 

1,623 

2,915 

9.68 

$392.45 

$132.74 

$316.77 

$807.16 

35,922 

68,001 

16,919 

60,801 

$866.77 

$600.00 

58,605 

17,968 

86,437 

3,563 

84.59 

$  48.15 

332.47 

$474.69 

50,999 

17,002 

27,079 

33,722 

596.05 

1  3T95- 

Set 

28 


Copy  and  subtract. 


952 

1.  6,900  —  5,948  a  4.  9,600  —  478  9,122  7.  $40.00 

$66.29 

2.  7,110  -  577,053  5.  $76.12  -  $9.83  a  8.  $84.76 

3.  8,703  -  1,855  v  6.  $97.14  -  $14.39^9.  82,420 

6,848  $82.75 


$5.63 

$34.37  a  10.  48,363 

$4.78 

$79.98  a  11.  90,000 
4,897  v  12.  53,631 

77,523 


9,4  97 

38,86<T 

89,436 

564  a 
19,954V 

33,677 


Set 

29 


47,935 


A 


Find  the  number  for  n. 

1.  3,362  -  946  =  n  2-416  5.  248  +  n  =  803  555  9.  n  =  90,000  -  42,065 

2.  5,310  —  n  =  809  4>501  6.  3,878  —  939  =  n  2-939  10.  409  +  «  =  10,025^ 

63,700 

3.  n  +  1,503  =  7,5036,000  7.  10, 047  -  n  =  6,9503,097  n.  „  +  7  007  =  70,707a 

1(5,993 

4.  n  =  9,713  -  268  9<445  8.  6,482  +  n  =  10,5614,079  12.  36,719  -  19,726  =  n 


Set 

30 


1.  Name  four  rays  represented  in  the  figure 
with  endpoint  P.  PC,  pd,  pa,  pb 

2.  Name  three  segments  which  are  a  part 
of  AB.  AP,  AB,  PB 

Aft  Bf? 

3.  What  is  another  name  for  AP  ?  for  BA  ? 

►  (S-g- 

(  4.  Three  other  names  for  CD  are  _  ?  _, 
PP?  _,  and  _?_?c 


A 


Set 

31 


Write  T  or  F  for  each  statement. 

1.  A  ADE  is  a  right  triangle.  1 

2.  Angle  E  is  an  acute  angle.  T 

3.  Angle  EDC  is  ?n  obtuse  angle.  T 

4.  ABFD  is  a  quadrilateral.  T 

5.  AD  and  BC  are  opposite  sides  of  ABCD.  1 

6.  BF  is  perpendicular  to  FD.  F 

7.  AB  and  DC  are  adjacent  sides  of  rectangle  ABCD. 


C 


347 


Extra  Examples 


Divide  and  check. 

Set 

32 

a  b  c 

6,  R2  7,  R4  4,  R1 

1.  4)26  6)46  6)25 

6,  R4  S,R3  7,  R2 

2.  6)40  5)28  7)5l 

d  e  f  g  h 

9,  R3  9,  R3  8,  R4  5,  R4  3, 

5)48  4)39  7)60  8)44  9)35 

9,  R2  4,  R6  9,  R 1  4,  R5  5, 

8)74  9)42  7)64  8)37  9)53 

i 

R8  9, 

5) 49 

R8  5, 

6) 34 

j 

R4  8,  R5 

9)77 

R4  9,  R3 

8)75 

Think  about  the  properties  of  multiplication  as  you  find  the  number  for  n. 

a 

b 

c 

Set 

33 

1.  «  =  5  X  8  X  7  280 

15  X  n  =  26  X  15  26 

ft 

=  15  X  34  X  0  o 

2.  n  =  4  X  3  X  50  600 

n  =  54  X  (30  -  20)  540 

ft  = 

=  25  X  7  X  4700 

3.  n  =  6  X  19  X  5  570 

n  =  38  X  (54  —  44)  380 

29  X  65  = 

65  X  ft7 

29 

Find  the  number  for 

n  by  copying  and  completing  each  of  the  following: 

a 

b 

c 

1.  «  =  9  X  8 

n  =  7  X  9 

It 

=  6X8 

Set 

=  (5  +  4)  X  8 

=  7  X  (6  +  3) 

=  6  X  (4  +  4) 

34 

=  (5  X  8)  +  (4  X  8) 

=  (7  X  6)  +  (7  X  3) 

=  (6  X  4)  +  (6  X  4) 

72 

63 

48 

2.  n  =  7  x  14 

n  =  5  X  37 

n 

=  8  X  25 

=  7  X  (10  +  4) 

98 

=  5  X  (30  +  7) 

185 

=  (8  X  20)  +  (8X5) 
200 

Find  the  number  for 

ft. 

Set 
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1.  7  X  n  =  49  7  2.  63  - 

6.  n  X  6  =  54  9  7.  81  h 

-  n  = 

-  9  = 

7  9  3.  «  X  6  = 

ft  9  8.  99  -T-  ft 

-  42  7  4.  ft  -j-  8  =  8  64  5.  6  X  ft  =  488 

=  119  9.  ft-f  12  =  7  8410.  ft  x  5  =  55 

Multiply. 

Set 

a  b  c 

d 

e  f 

g  h 

i 

j 

k 

36 

50  20  600 

500 

80  70 

90  4,000 

8,000 

7,000 

2,500 

7  40  8 

3 

40  60 

50  7 

9 

6 

4 

350  800  4,800 

1,500 

3,200  4,200 

4,500  28,000 

72,000 

42,000 

10,000 

Multiply. 

1.  765  560  625 

516 

795  356 

814  804 

3,974 

2,565 

9,643 

Set 

9  6  7 

4 

8  5 

9  5 

4 

5 

7 

37 

6,885  3,360  4,375 

2.  $8.96  540  809 

2,064 

136 

6,360  1,780 

637  879 

7,326  4,020 

548  $8.36 

15,896 

2,604 

12,825 

3,691 

67,501 

4,279 

4  9  6 

8 

5  5 

6  9 

9 

8 

6 

*35.84  4,860  4,854 

1,088 

3,185  4,395 

3,288  $75.24 

23,436 

29,528 

25,674 
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Copy  and  solve. 

1.  3  X  8,923  769  7  X  2,093'65'  5  X  9,0804°° 4  X  SOM4'  7  X  4,82™  8  X  3465° 

2.  9  X  $80.02  6  X  1,879  6  X  6,348  8  X  $79.08  9  X  3,647  9  X  4,209 

- LLr°-  18 _ 1 *  1 2'27J> _ -3  8,088 _ $632,64 _ 32,823  3  7,881 


Multiply. 


Set 

a 

b 

C 

d 

e 

f 

g 

h 

i 

j 

k 

1 

39 

58 

75 

87 

340 

709 

378 

830 

315 

809 

720 

158 

275 

30 

60 

40 

70 

20 

400 

90 

60 

30 

60 

200 

300 

1,740 

4,500 

3,480 

23,800 

14,180 

151,200 

74,700 

18,900 

24,270 

43,200 

31,600 

82,500 

Set 

Multiply. 

40 

25 

63 

85 

46 

97 

69 

56 

23 

87 

74 

49 

59 

48 

34 

98 

37 

54 

78 

49 

93 

54 

68 

24 

72 

1,200 

2,142 

8,33  0 

1,702 

5,238 

5,382 

2,744 

2,139 

4,698 

5,032 

1,176 

4,248 

Set 

Estimate  each  product  and  then  multiply. 

41 

45 

54 

195 

215 

999 

96 

82 

68 

99 

2,116 

8,925 

5,216 

5 

9 

8 

7 

9 

11 

18 

32 

99 

5 

4 

6 

225 

4  86 

1,560 

1,505 

8, 991 

1,056 

1,476 

2,176 

9,801 

10,580 

35,700 

31,296 

S^t 

Multiply. 

iJv  V 

42 

372 

$6.48 

457 

$7.19 

695 

$5.85 

105 

236 

788 

354 

794 

923 

34 

50 

38 

62 

80 

67 

407 

987 

708 

276 

328 

987 

12,648 

$324.00 

17,366 

$445.78 

55,600 

$391.95 

42,735  232,932 

557,904 

97,704 

260,432 

911,001 

Set 
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Divide.  Write  and  test  a  checking  sentence  for  each  of  the  following: 


1. 

2. 

3. 


a  b 

2  97.R2  629,  R4 

4)1,190  613/778 

687,  R2  825,  R4 

8%498  5)4429 

$  9.57, R0  1,410, R2 

6)$57.42  5)7,052 


c  d 

396,  R4  828,  R4 

5)1)984  7)5)800 

687,  R1  976,  R3 

7) 4,810  9)8/787 

$  7.62,  R0  1,174,  R0 

8) $60.96  5)5)870 


765,  R5 


f 

■  —  2,906,  R2 

9)6,890  3)8)720 

487,  R6  882,  R6 

8) 3,902  7)6)180 

$  5.19,  RO  $  46.68,  RO  '  1,453,  R3 

9) $46.71  9)$420.12  6)8)72! 


$r.  50,  RO 

5)$7.50 

1,271,  R3 

7)8,900 


Set 
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Divi.d?56.  R4 

1.  7)8/796 

2. 


782, R1  '  1,768, R3 

6)4)693  4)7)075 


329,  R3  1,481,  R4  594,  R7 

9)2)964  6)8)890  8)4)759 

- - 547,  R1  1,356,  R6 

5)2,736  7)9)498 


1,478,  R2 

5)7)392 

766,  R2 

4)3,066 


1,709,  RO 

4)6)836 

1,204,  R3 

8)9)635 


$  9.74,RC 

5)$48.70 

$  9.72,RC 

7)$68.04 


Set 

45 


Divide. 

$  5.07, RO  $12.10,  RO  950,  R2  $  16.46,  RO  $  10.40,  RO  $  41.18,R0  $37.88, R( 

1.  8)$40.56  7)$84.70  4)3)802  6)$98.76  5)$52.00  6)$247.08  5)$  189.40 

$  9.83,  RO  $  12.43,  RO  1,0  90,  R3  $  15.03,  RO  $  3.09,  RO  $  45.16,  RO  J  425,  RO 

2.  6)$58.98  8)$99.44  6)6,543  5)$75.15  4)$  12.36  5)$225.80  9)3)825 


349 
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Set 

46 


1.  A  point  belonging  to  the  triangle  is  point  in  the  in- 

C  B 

terior  for  the  triangle  is  point  _  ?  in  the  exterior  is  point  _  ? 

2.  Two  points  belonging  to  the  triangular  region  are  points 
_  and  _  ?  5 

3.  Two  points  belonging  to  the  pentagon  are  points  _  ?  D  and 
_  ?  %  in  the  interior  for  the  pentagon  is  point  _  ?  F_;  in  the  exterior 
for  the  pentagon  is  point  _  ?  9. 

4.  A  diagonal  of  the  pentagon  is  segment  _  ?  9.E 

OP  OQ 

5.  For  circle  O,  radii  of  the  circle  are  segments  _  ?  _  and  _  ? 
a  diameter  of  the  circle  is  segment  _  ?  9.p 

6.  Three  points  belonging  to  the  circular  region  are  points 

_  ?  9,  _  ?  5  and  _  ?  F. 


Set 
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Copy  and  complete. 


1. 

3  yd.  = 

108 

_  ?  _  in. 

4. 

2  ft.  6  in.  = 

30 

_  ?  _  in. 

7. 

40  in.  = 

2. 

60  in.  = 

_  ?1  ft. 

5. 

6  yd.  2  ft.  = 

_  P20  ft. 

8. 

32  ft.  = 

3. 

36  ft.  = 

_?!_2yd. 

6. 

4  ft.  8  in.  = 

_  ft  in. 

9. 

90  in.  = 

l  4 

_  ?  _  yd.  _  ?  _  in. 
10  2 

_  ?  _  yd.  _  ?  _  ft. 

_?7_ft.  _?*in. 


Estimate  in  inches  the  length  of  each  segment  shown.  Then  measure  each  one  to 
the  nearest  ^  in.  and  to  the  nearest  cm.  Copy  and  complete  the  table. 


Measurement 

A 

B 

Line 

Segment 

Estimated 

length 

to  nearest 

C 

D 

Set 

48 

I  in. 

cm. 

- -  F 

AB 

Ans.  m^y  vary 

?2 

?  5 

H 

CD 

_?  _ 

_?]? 

?  4 

EF 

?2 

_?_5 

GH 

_?  _ 

_?2j 

?  4 

E, 

IJ 

?1 

?2 

g/ 

1 

J 

Set 
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Copy  and  add.  Then  copy  again  and  subtract. 


ft 

3 

2 


6  ft 


i 

b 

C 

d 

e 

f 

g 

in. 

yd.  ft. 

yd.  in. 

ft.  in. 

yd.  ft. 

ft.  in. 

yd.  in. 

7 

4  0 

6  15 

6  10 

9  2 

15  10 

6  30 

8 

1  2 

2  27 

5  18 

4  1 

6  9 

3  45 

.  3  in. 

5  vd.  2  ft. 

9  vd.  6  In. 

13  ft.  4  in. 

14  vd. 

22  ft.  7  in. 

11  in. 

2  yd.  1  ft. 

3  yd.  24  in. 

4  in. 

5  yd.  1  ft. 

9  ft.  1  in. 

2  yd.  21  in, 

350 
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Find  the  perimeter  of  each  polygon  described  below. 


1.  Square:  each  side  72  ft.  288  ft. 

2.  Triangle:  each  side  18  ft.  54  ft. 

3.  Pentagon:  each  side  21  ft.  105  ft. 

4.  Hexagon:  each  side  24  ft.  144  ft. 


48  ft. 
233  in 


5.  Rectangle:  length  15  ft.,  width  9  ft. 

6.  Quadrilateral:  sides  65  in.,  3  ft.,  4  ft.,  7  ft. 

7.  Triangle:  sides  72  in.,  96  in.,  96  in.  264  in. 

8.  Triangle:  sides  33  ft.,  9  ft.,  27  ft.  69  ft 


Set 
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Find  the  perimeter  of  each  polygon  pictured  below  in  feet  and  in  inches. 
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Copy  and  complete. 


1. 

2. 

3. 


a 

b 

c 

a 

e 

f 

g 

1  _  ?  4 

1  _  ? 4 

1 

9  5 

1  ? 3 

1 

?  4 

3 

9  9 

4 

?16 

3  12 

5  20 

4 

20 

5—15 

6 

—  24 

4 

~  12 

5 

— 

20 

2  ?  8 

3  12 

2  ? 8 

5  —  2  0 

3 

4 

9  15 

20 

2  _  ? 6 

5  15 

5 

6 

?  20 
—  24 

4 

5 

9  12 
15 

2 

3 

= 

920 

30 

1  _  ?  3 

3  9  !2 

1 

?  5 

3  ? 9 

1 

9  10 

2 

9  10 

3 

9  6 

4  12 

5  20 

3 

15 

5—15 

3 

—  30 

3 

—  T5 

4 

8 

Copy  and  complete. 

2  ?  8 

5  ?  20 

7 

?  14 

3  9  12 

7 

9  21 

3 

9  6 

5 

9IO 

3  12 

6  24 

8 

'  16 

5—20 

10 

—  3  0 

10 

—  20 

6 

— 

12 

3  ?  15 

4—20 

2  _  ?  4 
5—10 

9 

10 

II 

a- 
►— » 

00 

5  ?  15 

8  24 

4 

5 

II 

wl  . 

0 

3 

4 

?  12 
—  T6 

4 

5 

= 

?8 

TO 

Set 
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2. 


Set 
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Copy  and  complete  each  set. 

1  j  92^3^495  6 

•  2  =  i==t==t  =  t0  =  t2 

n  \  ?T'?T  ?  ^ ^ ® 

3  —  t~t~t2~T5~T8 


4  I—  ? 
5~io 


2  9  3  9  4  5 

F5  =  2h=  25 
4  6  o  8  o  10 


C-  2 _  ?  _  ? 

3  _  T5 


o  1_  ? : 
o.  4-g 


?  3 _  94 

T2“T6  = 


95  ,  6 

2  0  ^  24 


y"  3 _  9  D_  9  y _  9  9 

°*  4—  T2  —  T6  —  WO 


is 


20 

w  4 _  9  8 _  9  H  9  i_£^  9 

'*  5~T6  —  T5~2  0  —  2^5. 

o  5^ _  9  ?  *£_  9  2^_  9 

°*  6  T2  T8  24  3  0 


0  1—  ?- 
**  8—16' 


j?3 

24' 


9  ^ 


9  j 

40 
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Copy  and  express  in  simplest  form. 


1. 

2. 


a 

b 

C 

d 

e 

f 

g 

h 

i 

j 

k 

1 1 

9 

8 

4 

12 

3 

5 

1  1  1 

ll 

18 

3 

12 

3 

6 

3 

9 

3 

10 

5 

1  5 

3 

10 

2 

1 5 

T0 

5 

T6 

4 

15 

3  T2 

12 

24 

4 

20 

5 

T6 

8 

T5 

5 

TP 

8 

20 

4 

T5 

3 

273 

9 

9 

20 

5 

2  1 

7  12 

2 

7 

7 

14 

7 

6 

3 

10 

2 

27 

9 

15 

_5 

12 

2 

3  25 

20  20 

24 

6 

30 

10  T8 

3 

TP 

15 

16 

8 

TP 

5 

25 

5 

30 

10 

24 

8 

3P 

5 

25 

Set 
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Copy  and  express  in  simplest  form. 


1. 

2. 


8  1 
T2  3 


_4_ 

10 


2_  6  2  6  1 

S  15  5  T2  2 


12  116  Ij_0S  9  3 
TP  5  64  4  12  6  24  8 


8  2 .  7_  1  _8_  l 

20  5  9  9  24  3 

9  J9  IP  _5  9  1 

TO  10  1 8  9  1 5  5 


10 

5  5  16  4  5  i  18  g  14 

T2  12  20  5  30  6  20  10  20 

1 5  l  2.0  2  9  3  2 1  7  183 

30  2  30  T  T2  4  24  i  27 


Copy  and  add;  then  copy  again  and  subtract.  Express  answers  in  simplest  form. 


5 

TP 

3 

TP 


1  ;  I  2  ± 


5 

8 

3 

8  1, 

3  1 


7  7 

T2  TP 

1  1 

1T2  i .  IIP 

1 -  5  ’  5 - 


3 

5 

ih 

1  5  ~ 


—  A  ’ 


5 

8 

^11 


9 

TP 

P  1 


1  1 
T4 

4  3 

fn 


5 

T6 

l  1  _3 

4  TP  4  ■ 


1  1 
24 
17  1 
624  5  : 


8  9 

TP  20 

_4_  4  4  1  y 
15T5  5  '102P 
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1. 

2. 


Copy  and  express  in  mixed  form. 

I  3 


P  4!  7,1 

2  *2  6  'o 


9 

3 


10  ol  1  1  cl  14 
4  2  2  2  “7" 


10 

7 

17 

6 


i-i  8  ,1  12 

7  5  '5  6 

9  5_  13  ,215 
6  10  10  3 


7  17  1-|16  ,3  6  ,_1  15 


4 
1  1 
9 


T2  12T0 
!  2  17  ,  7  25 
1  9  10  1  To  20 


5  4 

1  15 


2  T2 
9 


,115.1  9  0 1 

'4  T2  4”  4  2? 


,  1  21 
4  T8 
1  12 
9 


4 


Set 
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Set 

60 


Set 

61 


Set 
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Copy  and  complete, 
a  b 


1. 

2. 


9  _  1  ?  1 
8  1 8 
15  _  o? 1 
7  —  z7 


j?  11 

5 

_  _?  12 
4 


ol  - 

z5  ~ 

3  = 


14  _ 
T6  ~ 
2  1  _ 
30  — 


23  _  9}  3 
T0  —  TP 


8 

Z  19  _  Q  4 
?  10  15  —  '•  15 


21 

24 

30 

36 


?  7 
8 

j?  5 
6 


f 

18  . 

3  ~ 

1  9  - 
XT0  “ 


g 


?  6 
T 

?  19 

TP 


20 

25 

16 

3 


_  4 
—  ?  5 

=  5?^ 


Copy  and  complete  by  writing  a  whole  number,  a  fraction,  or  a  mixed  form. 


a 


1. 


14  oz.  =  _  ?  ®  lb. 

2.  24  in.  =  _  ?  3  yd. 

_3 

3.  9  eggs  =  _?i  doz. 

4.  8  in.  =  _?3_  ft. 


lift.  =  _?l_8in. 
41  yd.  =  _?]_3ft. 
2|lb.  =  _?4_4oz. 
60  in.  =  _?!ft. 


48  oz.  = 


?_3lb. 


8  ft.  =  _?2Jyd. 
40  in.  =  _?3Jft. 
54  in.  =  _  ?  _2yd. 


If  lb.  =  _?3_°oz. 

^T2  ft'  =  -  ^n* 

if  yd.  =  _?6_3in. 

^2  doz.  =  _  ?  5 


Find  the  number  for  n.  Express  answers  in  simplest  form. 

1.  8l+3f=  n  11}  2.  71+21=  n  9f3.  n  =  If  +  If  2l  4.  n 
5‘  2A  +  4IP  =  «6l6.  f  +2f=  «2f  7.  n  =  +  3fc5f8.  n 


-44  + 


t  4* 


2t5p  +  4T0 


Find  the  number  for  n.  Express  answers  in  simplest  form. 

1.  »  =  4g-  If  31  2.  n  +  4f  =  6f  2  3.  1^  +  n 

1  6*  n  +  4fp  =  4ttt  #  7.  1  +  n  =  3f  31 


5.  n  =  2f  —  If 


*TP 


^TP  2  2  4* 

8. 


5» 

If 


if 

4  =  n 


_  3  _ 


=  n  1 
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Set 
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Set 

64 


Set 

65 


Set 

66 


Set 
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Copy  and  add;  then  copy  again  and  subtract. 


a6 

1  b9;  8 

4_  C 

5 

d 

e 

f 

g 

h 

i  6^ 

5J  J 

k 

1 

35 

~>6 

8  9 
°TO 

59 

J16 

49 

no 

8| 

6  9 
°TO 

2' 

57 

:>8 

4 

015 

Z16 

9  7 
yT2 

72 

'  3 

2j 

1 

TO 

1  7 

4  7 

1  TO  3 
—  yi 

8  ~5 

JAi 

5  42' 

If 

1 

4  , 

2  9;  8  j 

2  3 

TO  1 

5 

4|“ 

2-0- 

4  5 

3  4T2 
—  14  5 

8 

,a 

6 

Add. 

«i 

9 

8  7 
°T6 

4  5 
*T2 

10| 

7  5 
'T2 

18  9 
18T6 

5| 

42 

^3 

12  3 
lzTO 

17f 

3 

4 

7 

7 

_8  g7 

8 

35 

—  io|- 

— —  10 

2il 
iz12  7  1 

4  '  3 

6g 

— -  17 

5,5 

ij12175 
2  IZ6 

9|A 
- —28 

2^ 

+  8 

41 

1^3 

4  9 

8  9 

Jxa2l| 

8f 

Copy  and  complete, 
a  b 


1.  4  =  3  + j5  6  =  5  + |4  3 


2  + |8  7 


d 

6  + 


?  10 
TO 


5  =  4  + 


?  12  Q 

T2  8 


=  7  + 


?20 

20 


=  3T5 

J5 

=  5|4 

_  9?  8 
~  Z8 

—  6  ?  10 
~  °T0 

_  4  ?  12 
^12 

_  7  ?20 
~  '20 

9  ?  15 
ZT5 

8=  W 

5  =  4T3 

J  ^3 

Q  _  Q  ?  20 

y  “  °2lT 

9  _  1  ?  30 

Z  ~  A3T) 

4  =  3J9 

Copy  the  examples  in  Set  64  and  subtract. 


o.5ib.8i  e.3lj.6|..l4  f.  3}  2 

h.8f  i.2i  i.}  k.3f  1.9 


3 

4 

3 

4 

3 

4 


Add. 

b 

5 

6 

1 

6 

5 

2-  —  1- 


c 

d 

e 

f 

g 

h  i 

• 

J 

k 

1 

1 1 

12 

9 

16 

9 

TO 

2^ 

Z5 

4i 

5 

8 

2? 

*|s 

00 

7I 

‘9 

7 

T2 

7 

16 

3 

10 

1 

5 

l! 

7Z 

'  8 

llV 

4? 

in 

42 

^9 

5 

12  1  11 

1  12 

15 

T6  ,  15 

1  16 

9 

TO  9  1 
*  10 

1S73  a 

'  5 

5T  6  5 
14}J  13f~™ 

3 

n  17  7s 

11 12  '7 

5Z 

12 14-9 
*  16 

17t 

13f;2 


26 


Add. 


Set 

5 

7 

7 

9 

5 

8 

7 

12 

1 

TO 

37 

J9 

«* 

7 

T6 

5A 

7 

T2 

iT 

68 

6 

7 

1 

9 

7 

8 

1  1 

T2 

7 

TO 

3| 

5 

9 

If 

2-3- 
Z 1  6 

6T6 

$JL 

°1 2 

6n 

3 

7 

2 

2 

9  iJL 
9 

3 

8 

]8- 

5 

IS.  ,  11 

1  12 

9 

in 

6f 

1  -2*  —  14— 

1  10  ^  8 

3§ 

—  ft -2 
°  9 

18 

4_9_ 

*16  7  3 
'  16 

6TT 
19_2._I2 
Iy  10 

i5i2tz 

1 J  12 

12  — 

15 


Set 

69 


Set 

70 


a  b  c 

6,  R30  3,  R20  6.  R50 


d  e  f 

9.R30  6,  R40  9,  R30 


401270  70^230  90)590  50)480  50)340  90)840  60)570  70)m 

'  6,  R50  1,  RIO  8,  R10  _ 9,  R20  _ 6,  R20  _ 8,  R60  _  7,  R60  6.  Rl( 

60)4ld  70)500  80)650  70)650  80)500  70)620  90)690  80+90 


g  h 

9,  R30  8,  R40 


3,  R12  2,  R21  7,  R20  3.  R50  7.  R30  2.  R5~  4.  R38  _2,  R1S 

1.  62)198  84)189  91)657  83)299  8l)597  64)179  92)406  64+43 

'  7  R37  2  R4  4.R31  2,R51  _ 2 ,  R 10  _  2.R21  3,  R66  3,R21 

2.  50)387  92)®’  82)359  74)199  34)78  54)129  83)3l5  93)300 


353 


tn|oo 


Extra  Examples 


Set 

71 


a  b  c 

_8,  R15  _ 5,  R22  _ 7,  RO 


e  f  g  h 

_ 5,R3  _ 4,  R 15  _ _ 8,R18  _ 6,  R6 


1.  75¥l5  89)467  56)392  78)479  47)238  95)395  841690  681514 

_ _ 8,  R12  ' _ 6,  RIO  _ _ 9,  R32  ' _ 7,  RIO  6,R21  8,  RO  5,  R22  '  4 

2.  32)268  76)466  84)788  67)479  43)279  96)768  76)402  97)400 


Set 

72 


11.  RO 


22, R6 


il,R12 


21,  R8 


2 1, R2 


21  RO 

1.  45)495  31)688’  23)495  "  _4l)869'"“  42)884'  38)874’  33)798’ 34)456 

42.  R 12  44,  RIO  12.R12  _ _ H,R1  31.RS  '  24,  RO  24.  R3  '  13 

2.  21)894  11)494  32)396  24)265  32)997  37)888  34)819  24)312 


_24,  R6 


13,  R14 


13,  RO 


Set 

73 


JLL  RO 


22.  RO 


AA  R3 


22. RO 


1.  51)969  61)1,464’  "53)l,166  31)1,398  *81)17782  ‘'73)6/7#  *35)817 

_ R21  _ 2A_i  RO  _ 25,  RO  _ 21.R46  23.  RIO  _ 22,  R20^ _ 44,  RO  68.  R3 


26.  RO 


2.  71)1,654  82)1)886  61)1)525  82)1/768  42)976  8 5)1)890 ’  31)1/564  72)+899 

_ _ 97,  R  2  5  _ 24, RIO  11, RIO  _ 49^R40 _ 32,  R  H _ 45,  R  8  ' _ 21, RIO  34.R0 


3.  90)8)755  62)1)498  35)395  80)3)960  62)1)998  62)2)798’  85)1)795  5l)I)734 


.  a2,R2  .  12.  R22  23,  RO  13.R12  32,  R24  22,  R2  32.  R4  2  9  R 

1.  94)2,070  64)790  83)1)909  74)900  63)2)040  24)530  93)2)980  61)1)770 

_22.  R9  _ 33,  RO  ^ _ 32,  R39  ^ _ 21,  R 6  _ 33,  RO  12,  RO  / _ 44,  RO  34,  R2 


Set 

74 


2.  84)1,857  92)3,036  73)2)375  94)1)980  53)1/749  73)876  72)3+68  92)+150 


Set 

75 


For  Ex.  1-3,  find  the  number  for  n  by  copying  the  example  and  completing  each 
step  of  the  work.  For  Ex.  4-9,  work  as  in  Ex.  1-3. 

1.  n  =  23  X  42  2.  n  =  36  X  25  3.  n  =  15  X  46 

=  (20  +  3)  X  42  =  36  X  (20  +  5)  =  (10  +  5)  X  46 

=  (20  X  42)  +  (3  X  42)  =  (36  X  20)  +  (36  X  5)  =  (10  X  46)  +  (5  X  46) 

=  840+  126  =  _?7_24-  _?_180  =  _?_230 


Yi  =  _  P  966 

4.V=  22  X  84 
7.2fr°=  38  X  54 


n  =  _?900 
5.\5  =  43  X  82 
8.4fc°  =  53  X  76 


n=  _ ?  690 

6.\5=  72  X  36 
9.  V=  64  X  93 


Set 

76 


a  b 

_80,  R39  _ 82,  R40 


c  d 

_90,R37  _ 73,  R8 


— r- -  ^ - — > -  ixo  90,  R16  _ II,  R4  “50,  R22 

1.  79)6,359  48)3,976  89)8,047  17)  1,249  39)3)526  34)  1,398  46)2)322 

r,  , R°  'C - RO  - 66JR27  _ 64,  R4  90,  RIO  , _ 60,  R32  30,  R 

2.  47)3,760  18)1,350  85)5,637  14)900  27)2,440  58)3,512  35)  1,060 


il,R4 


g. 


30.  RIO 


Set 

77 


,  ?  H'  R3+v£  °-32’RQ  97.R48  $0, 31.RO  $  0,79.  RO  $  0.69.  RO  &Q.30.  RO 

1.  37)$34.40  46)$  14. 72  54)5,286  27)$8.37  29)$22.91  74)$5L06  69)$20.70 

o  r.>l'R°  ^vL°-68,R0  ^ - §2,R43  $ _ 0-90.  RO  _ 89,  RO  $  0.59.  RO  S0.16.R0 

2.  49)2,842  89)$60.52  44)4,087  45)$4O50  28)2,492  86)$50.74  98)$  15.68 


£, R67 


Set 

78 


L R5S 


_  “ -  , - . _ 7j.R25  _ 5L,  K//  8.K40  8.R6  0 

1.  85)492  74)573  45)340  85)587  65)560  24)198  74)680 

^ - 7,  R50  _ 4,  R4  9  4 .  R59  _ 9.R12  8  R55  9  R22  8 

2.  94)708  67)317  88)411  54)498  66)583  64)598  89)760 


9,  R 14 
R48 


~J6.  RO 


Set 

79 


1.  75^700  ‘69)5^’ R4  56)^850  1 

2.  47p7lHRIU89}63^K  77)4^ 
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Extra  Examples 


Set 

80 


Set 

81 


Set 

82 


Set 

83 


Set 

84 


Set 

85 


Set 

86 


1. 

2. 


a  c  d  e  f 

C'7'vvv^  R39  <r - 4S,R32  _ 37j  R86  $  0.39,  R72*  75,R23 

57)2005  59}$ 37.40  66)3,200  87)3^5  75)$29.97  49)3^8 

_  V - 4LR74  $ _ 0.53,  R33*  45,  R47  36,  R56  $  0.74,  R30*  38  R45 

78)2)804  89j$47.50  58)2,657  79)2,900  55)$41.00  76)2)933 


1.  37)638 


JiR9  _ V^4-R7  _  ^ - Z4j.  R47  . _ 65,.  R  9  83.  R33  7042 

39)904  55)4,117  25)1,634  45)3)768  76)5)590 

_ _ 52i  R3  _ _ 69.R15  ) _ 86,R79  J  78,R15  '  73,  R66  '  £  R2 

2.  75)4,428  85)5,880  94)8,163  45)3,525  68)5,030  84)7,478 


v-  85,R5~  $  0.83.  RO  89.  R3  6  $  0.83.  R~  46“r3  7 

1.  87)$70.58  26)2,215  46j$38.18  58)5,198  59)$49.00  38)1,785 

«  R0  ^ - 2LR14  4 _ 0/76,  RO  _ _ 94,  R6  _$ _ (X78,  R67*  78,  R8 

2.  76)$27.36  39)3,875  79)$60.04  67)6,304  74)$58.39  64)5)%0 


Ex.  1-4.  Which  is  greater  and  how  much  greater, 

1.  a  length  of  50  ft.  or  a  length  of  15  yd.  ?  50  ft.;  5  ft. 

2.  an  area  of  60  sq.  ft.  or  an  area  of  6  sq.  yd.  ?  60  sq.  ft.;  6  sq.  ft. 

3.  a  width  of  72  inches  or  a  width  of  6  ft.  ?  Neither,  both  the  same 

4.  an  area  of  5  sq.  ft.  or  an  area  of  700  sq.  inches  ?  5  sq.  ft.;  20  sq.  in. 


Information  about  rectangles  A-D  is  given  in  the  table.  Copy  and  complete. 


Rectangle 

Length 

Width 

Perimeter 

Area  of  region 

A 

24  in. 

8  in. 

?6 4in. 

-  192 

 ?   sq.  in. 

B 

14  ft. 

6  ft. 

?4°ft. 

 ?   sq.  ft. 

C 

30  yd. 

14  yd. 

?8 8yd. 

 sq.  yd. 

D 

-18. 

_  ?  _  in. 

10  in. 

-56  . 

_  ?  _  in. 

180  sq.  in. 

a  b  c  d  e  f 

$  0.98,  R6*  47,  R0  _ 87,  R60  94,  R78  $0.50,  R10*  39,  R0 

1.  13)$12.80  24)1)128  66)5)802  79)7)504  19)$<460  69)2)591 

$  0.80,  R53*  87,  R12  _ 92,  RO  29,  R24  $  0.70,  R29*  67,  R1 

2.  68)$54.93  18)1)578  94)8)648  29)865  74)$52.09  47)5)150 


$  0.73,  RIO*  _  7  0,  RO  $  0.69,  R25*  86,  RO  $  0.70,  RO  50,  R6 

1.  19)$13.97  97)6,790  87)$60.28  12)1,032  88)$61.60  87)4)356 

$  0.94,  R 13*  _ 7 5 ,  R 1 2  _$_  0.83,  R33  60,  R39  $  0.64,  R23*  90,  RO 

2.  96)$90.37  15)1)137  43)$36.02  94)5)679  29)$18.79  28)2)520 


55,  Rl4  78,  R65  59,  RH  82,  R18  98,  R14  $0.70,  RO 

1.  16)862  74)5)837  18)1)073  46)5)790  17)1)680  88)$61.60 

285,  R6  99,  R 14  68,  R50  85,  RO  92.R14  $0.64,  R23* 

2.  29)8)271  19)1)895  85)5)830  14)1)1%  28)2)590  29)$18.79 


Set 

87 
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Extra  Examples 


Set 

88 


Rename  with  a  fraction  in  simplest  form. 

b 


1. 


2. 


a 

12  2  J_4  2 
18  3  2T  3 


10  1 3  15  7  1 
7  7  2  2 


9  1 5  5  1 0  o 


c 

d 

e 

f 

g 

h 

i 

j 

k 

1  5  3 

1 8  1 

1  6 

2  25 

1 

5  0 

5 

45  3 

6  5 

13 

20 

1 

2  1 

1 

25  5 

36  2 

24 

3  100 

4 

80 

8 

60  4 

100 

20 

40 

2 

42 

2 

a  mixed  form. 

20  /  2 

3  6  3 

29  0 
10  * 

9  20 

10  9 

,2  31 

Z9  20 

1 11 
20 

12 

5 

2f 

63  1  13 

5  0  ‘so 

25 

8 

3 1 

45 

6 

7t 

39 

1 

1 3 

a  numeral  for  a  whole  number. 

80  5 

T6  5 

42  9 
T4  J 

120 

60 

o  200 
100 

2 

54 

18 

3 

1,000  in 
100 

51 

17 

3 

125 

25 

5 

80 

20 

4 

Set 

89 


Add.  Express  answers  in  simplest  form. 


3 

4 


JL 

4 


1 

5 


7  13  1 

16  2  16  2 
111  11  11 
16  H 12  I  10  I  _i  li  II  i  8  5  T2  7 

16  3  10  16  5  16  12 


1 

3 

1 

T2 


_5_ 

12 


5  9  1 

6  T6  TO 

1  13 

T2  11  li  5  _7 
12  16  10 


Set 

90 


Subtract. 


5 

8 


7 

8 

1  7 

4  5  T6 

8 


9 

TO 

4 

1 _ 5 

16 


1 

10 


5 

6 
5_ 

1  2  A 
12 


15 

16 

7 

8  J_ 
16 


7 

TO 

1 

2  l 
5 


1  1 
T6 
5 
8 


1 

16 


1  1 

T2 

1 

2 


_5 

12 


4  15  1 

5  T6  4 

V  Q  q 

io  i  j_  A_i 

10  16  16 


Set 

91 


Set 

92 


Set 

94 


Copy  and  add.  Then  copy  again  and  subtract. 


1 

2 

1 


2 

5 

1 


2 

3 

1 


5  JL  13  ii.  12  ]!.! 


3 

5 

1 


1  1 
12 
5 


1 

3 

1 


2 

5 

1 


6'  6  ~  15  ’  15* 


6  ’  6 


417  _7 6 ,3  _1  8  11  54  13 

20  '  20  4  :  12  24  ’  24 


_  _3 

20  ’  20 


3  5  3  2 

4  6  4  3 

1  3  2  5 

6  n  2  Ail.  J_5 ,  _3_  _t8 

12'12  i  o  ’  n  '  m  1  w 


12  ’  12 


20  ’  20 


Copy  and  add.  Then  copy  again  and  subtract. 


si 

03 

below  ^8 


Ans. 


26 


10| 

57 
J 1  2 


8£ 

7* 


“A  7f 


2J 


3 

TO 


12-21 

1Z10 

8 


8i 

1 

6 


15f 

9i 


20 1 
19* 


Copy  and  complete. 


Set 

a 

b 

c 

d 

e 

93 

1. 

2  =  i|" 

5  =  41-3 

J  ^3 

7  =  6|4 

9  =  8|5 

0\ 

11 

2. 

3i  =  2J " 

-12 

11 

4° 

"4 

8-A.  =  7  ? 19 

0 1 5  '15 

73  6  ?  23 

'20  °20 

5-1—4 
3  6  —  4 

c  ?  17 
J12 

l7 

6 


9  A  =  8 


16 


9  19 
16 
■?29 


2-5-  =  1  _?£' 

^24  A24 


Copy  in  columns  and  subtract. 

1.  9i— 6|2il4^-§  3f 

2. 


fi4  _  I  6  1  c  3 
°5  2  6  10  3T6 


7J 


47  J_  02 
^8  16  y5 


6I  A  9  -  2-ft  6^  8f 

71  1  20  7T%  ~  2i4lf 


2|  64  4| 


12 


-  If  34 


15 


5  7  ,1  fi7 
DT2J2  °8 


4—  2  — 

^3  *  24 


1-7.  J. 

24  ’  24 


356  °‘95;4t  b,4?;17  c*  16f;5?  d'15n;1l|  e-6f'-2n  f‘  7io;7iV  9‘  20fi);4Io  h>  14tt;4it 

*  *  8  3 ; 8  J  i-25?-'6?  k*  40l6;ll6 


Extra  Examples 


Set 

95 


Set 

96 


Set 

97 


Set 

98 


Set 

99 


Add.  Express  answers  in  simplest  form. 

e  f 


a 

b  c 

d 

7|  5f 

8* 

1|,9 

05 

3 

4 

9  10 

Z8 

1A 

oil  1  12 
20 


42? 


gZ 

1  °3 


g 

U9 
5  7 

1^13  1  2  1 1  29  o 

l624  - 1  1  36  ~  624 


A5 

^8 

24 


7_9_ 

'  10 


47 

^8 


43  ii  2 

5  1^1  3,5  3 

12T  6  24  


Subtract. 


8§ 

9f 

«s 

8f 

si 

2 

15  7 
13T2 

10# 

7f 

12f 

3 

—  7 

u  7fL  7 

12  *  20 

?S  4- 
8 

If  6  14 

—  6I? 

4 

— 5  J  — 

10 

9 

16,  7 

1  16 

«5 

°6  c  3 

6  4 

3  o5 

4  lf)  1  J6  7  23 

12  '’so 

415 

^16 

Add. 

4| 

15 

5* 

2 

3 

z8 

24f 

53 

D8 

1* 

4_9_ 

10 

4| 

7l 

1  2 

9§ 

7* 

8f 

9_2L 

*16 

15f 

42 

^3 

2f 

68 

If 

7| 

8-9- 

°10 

21 

Li,6 

5l 

214n 

12 

8j  13 
20  ;6* 1 2 3 

7i  1 

48  ,i 

61%  5 

12168 

1 

_2 §  5  _L 
J20 

n 

5 

19  ii— ® 

30  7 

H 

ro0-1!^0-062!^2-13!^3-8  -TO0-9  iiw1*032!^2-53^  3-6 

Express  with  a  fraction  or  a  mixed  form. 

2.  0.7  to  0.07^o0.11j^l.ll^0.54f  3.4  3f-  2.102^7.75  7f 

3.  0.06g|  0.6  |  0.42  §  4.2  4  A  0.79  ^  9.78  9§§  3.083  j§: 


—2  22  2  — 

25Z'Z^  ^  50 


2  3  q  23  4  q  ^  6 

too0,  10°-  °100 


0.01^  6.25  6±  1.11 

100  4 

2.02  2^3.8  3f  0.45 


Copy  and  complete  each  sequence. 

1.  5.6,  5.7,  _?!;8_?!i9_?f;0_?6J,16.2  4.  3.06,3.07,  _? I,08_?3j,09_? !;10_?3:3.12 

2.  8.15,8.16,  _?!i17_?8j,18.?!,19_?_,  8.21  5.  6.028,  _?_,  6.030,  _?_,  _?_,  6.033 

7.00  7.01  7.02  7.03  4.999  5.001  S.002 

3.  6.99,  _?_,  _?_,  _?_,  _?_,  7.04,  7.05  6.  4.998,  _?_,  5.000,  _?_,  _?_,  5.003 


A  -S. 
6  12 


7  — 
'  16 


17i? 


6.06 


1  Ji 
100 


_9 

20 


For  addition  practice,  copy  and  add.  For  subtraction  practice,  copy  and  subtract. 


a 

b 

C 

d 

e 

f 

g 

h 

Set 

100 

1.  0.9 

1.8 

2.4 

3.92 

15.09 

6.47 

11.051 

4.638 

0.5  0.4 

0.7  l.l 

1.6  0.8 

0.78  3.14 

7.86  7.23 

2.87  3.60 

5. 9505. 101 

1.869 

1.4 

2.  1.1 

TTJ 

0.69 

TIT 

2.35 

4.70 

9.25 

22.95 

12.06 

9.34 

9.232 

17.001 

80.00 

6.507 

9.45 

0.1  1.0 

0.01  0.68 

1.76  0.59 

0.92  8.33 

7.04  5.02 

4.6784.554 

30.97  49.03 

1.786 

1.2 

0.70 

4.11 

10.17 

19.10 

13.910 

110.97 

11.236 

Set 

Subtract. 

15.9 

2.45 

9.97 

10.65 

0.06 

3.09 

0.697 

9.164 

101 

9.7 

1.13 

0.76 

0.35 

0.02 

1.02 

0.025 

8.043 

6.2 

1.32 

9.21 

10.30 

0.04 

2.07 

0.672 

1.121 

2.769 


7.664 
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Extra  Examples 


Set 

102 


Set 

103 


Set 

104 


Set 

106 


Set 

107 


Find  the  number  for  n. 

,  ,  3  22.4  b  1.21  C  6.29  d  4.168| 

1.  6/. 8  -j-  n  =  90.2  a  ti  -f-  2.79  =  4.00  a  n  2.07  =  8.36  a  n  -f-  0.205  =  4.373a 

^  35.7  3.29  14.9  1  006 

2.  83.2  -n=  47.5  a  2.54  =  n  -  0.75  a  3.8  +  n  =  18.7  A  n  -  0.001  =  1.005 

„  6.16  2.96  13.34  10  217 

3.  n  —  0.86  =  5.30  4.38  =  7.34  -  n  n  -  6.05  =  7.29  A  6.275  +  3.942  =  n 


Add. 


a 

b 

C 

d 

e 

I 

g 

h 

5.45 

9.07 

2.75 

29.41 

65.08 

0.009 

4.135 

2.475 

0.21 

3.48 

1.93 

16.39 

42.91 

0.700 

0.29 

5.284 

7.53 

1.59 

5.08 

72.62 

17.75 

0.062 

0.857 

6.825 

13.19 

14.14 

9.76 

118.42 

125.74 

0.771 

5.282 

14.584 

Rename  each  fraction  with  denominator  10  or  100  and  then  express  with  a  decimal. 


1. 

2. 


a  25  1* 

j  100  0 

4  0.25  5 

2  4  1 

5  10  20 
0.4 


6 

c 

d 

5 

e 

75 

f 

2 

g 

31 

h 

125 

i 

12 

j 

125 

k 

16 

1 

25 

10 

9 

100 

1 

10 

3 

100 

1 

10 

7 

100 

5 

100 

6 

10 

25 

100 

4 

100 

5 

10 

0.6 

20 

0.45 

2 

0.5 

4 

0.75 

5 

0.2 

20 

0.35 

4 

1.25 

5 

1.2 

20 

1.25 

25 

0.16 

2 

2.5 

_5_ 

100 

1 

25 

4 

100 

1  9 
20 

95 

100 

7 

25 

28 

100 

1  0 
4 

250 

100 

8 

5 

16 

To 

3 

57) 

6 

100 

47 

50 

94 

100 

75 

50 

150 

100 

1  9 
25 

76 

100 

1  1 

~2 

$1 

10 

0.5 

0.04 

0.95 

0.28 

2.5 

1.6 

0.06 

0.94 

1.5 

0.76 

5.5 

For  addition  practice,  copy  and  add.  For  subtraction  practice,  copy 

and  subtract. 

a 

b 

C 

d 

e 

f 

Set 

1. 

4.98 

0.677 

56.8 

0.765 

9.58 

16.876 

105 

1.67 

6.65;  3.31 

6.50 

0.634 

13.4 

0.124 

3.52 

5.426 

2. 

1.311;  0.043 

0.903 

70.2;  43.4 

90.6 

0.889;  0.641 

3.271 

13.10;  6.06 

0.872 

22.302;  11.450 

30.024 

1.69 

8.19;  4.81 

0.725 

1.628;  0.178 

15.8 

106.4;  74.8 

0.988 

4.259;  2.283 

0.196  9.157 

1.068;  0.676  39.181;  20.867 

Make  4  columns  on  your  paper  with  these  headings: 


Divisible  by 

2 

4 

8 

5 

1,956 

1,956 

For  each  of  Ex.  a-1,  if  the  number  is  divisible  by 
the  number  shown  at  the  top  of  the  column,  write  the 
numerals  for  the  number  in  that  column.  Ex.  a  is  done 
for  you. 


235,  RIO 

1.  42)9)880 

121, R0 

2.  75)^075 


235,  R15 

39)9^80 

375,  RO 

26)9/750 


311,  R18 

27)8445 

586,  R6 

15)8/796 


436,  RO 

18)7448 

239,  R0 

34)8^26 


e 

480,  R0 

73)35,040 

650,  R39 

57)37,089 
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Extra  Examples 


Set 

a 

306,  R0 

1.  54)16,524 

790,  R60 

2.  86)68,000 

b 

809,  R16 

76)61,500 

489,  R0 

17)8313 

C 

890,  R36 

68)60,556 

107,  R36 

d 

674,  R0 

e 

806,  R0 

108 

58)39,092 

489,  R9 

48)38,688 

560,  R15 

74)7)954 

39)19,080 

92)51,535 

Express  quotients  to  the  nearest  cent. 

$  4.58  $  8.40  $  7.34 

$  9.50 

$  6.32 

Set 

109 

1.  45)8206.10 

$  8.77 

64)8537.60 

$  3.75 

56)8411.04 

$  7.80 

35)8332.50 
$  7.59 

72)8455.04 

$  70.12 

2.  78)8684.00 

$  8.37 

56)8210.00 

$  6.75 

89)8694.20 

$  4.87 

34)8258.20 

$  5.78 

83)85,820 

$  3.48 

3.  19)8158.96 

37)8249.75 

18)887.59 

49)8283.22 

56)8194.88 

Copy  and  find  the  number  for  n. 

Set 

110 

1  3  _  n  9 

A*  5  -  J5 

2  4  _  8 

8  —  n  16 

3  _  n  1 

21  —  7 

n  _  1 1  i 

8  88 

5  _  IP  10 

n  20 

5  _  w  20 

6  24 

4  =  2  16 

32  n 

7  _  70 

11  n  110 

2 1  _  ft  3 

84  ~  T2 

15  «  3 

20“4  v 

3.  1:3  =  4:n  12 

7 \n  =  21:24  8 

10:15  -  n: 3  2 

7:10  =  70:n  100 

n:5  —  24:30. 

4 

Set 

111 

1.  4  X  J  2 

2.  J  X  7  2 A 

8  X  |  7 

f  X  15  12 

3  ATO  1  2 

§  X  12  10 

10  X  |  6 
|X  24  9 

9  X  |  6 

f  X  12  9 

3.  gX  12  loi 

6  X  f  4 

14  X  f  4 

*  X  12  8f 

|X  27  6 

Find  the  number  for  n  for  each  of  the  following: 

a 

b 

c 

d 

Set 

1.  n  =  y  X  g  28 

n  =  iX  A 

4'o  n  =  i  X 

S  &  fx 

0  32 

f  =  n  « 

112 

2.  w  =  1  x  20  5 

n  =  §  X  10 

4  5  xx  2  _ 

T6  X  5  - 

=  n  \  |X6  =  «3| 

3.  n  =  78  X  0.5  39 

36  X  4.7  = 

n  169.2  45  x  0.8 

=  n  36  n  — 

9.65  X  85  v 

820.25 

4.  «  =  5.9  X  352  v  0.56  X  85  = 
2,076.8 

n  47.6  205  x  0.39  -  n  79.95  n  = 

2.25  X  625v 

1,406.25 

Multiply. 

a 

b 

c 

d 

e 

yd.  ft. 

lb.  oz. 

ft.  in. 

hr.  min. 

qt.  pt. 

Set 

1.  8  2 

6  6 

10  9 

5  26 

4  1 

113 

4 

7 

5 

8 

5 

34  yd.  2  ft.  44  lb.  10  oz. 

days  hrs.  mi.  ft. 

53  ft.  9  in. 

tons  lb. 

43  hr.  25  min. 

yd.  in. 

22  qt.  1  pt. 

lb.  oz. 

2.  5  15 

3  2,000 

6  1,500 

4  25 

3  10 

4 

3 

4 

3 

5 

22  days  12  hr. 

10  mi.  720  ft. 

27  tons 

14  yd.  3  in. 

18  lb.  2  oz. 
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Extra  Problems 


These  suggestions  will  help  you  in 
solving  problems. 

(1)  Read  the  problem  carefully  and 
select  the  needed  information. 

(2)  Write  a  mathematical  sentence 
that  describes  the  relationship  among 
the  numbers  in  the  problem. 

(3)  Estimate  the  answer. 

Set  114 

Jim’s  brother,  Harry,  goes  to  a  high 
school  which  prints  and  sells  a  school 
paper  once  a  month.  There  were  650 
papers  sold  in  September,  546  in  Octo¬ 
ber,  598  in  November,  and  718  in 
December. 

1.  How  many  fewer  papers  did  they 
sell  in  November  than  in  September  ?52 
in  October  than  in  December?  172 

2.  What  was  the  difference  between 
the  numbers  of  papers  sold  during  the 
month  with  the  highest  sale  and  the 

172 

month  with  the  lowest  sale?A  the  month 
with  the  next  to  the  lowest  sale?  120 

Set  115 

1.  There  are  450  children  in  the 
Taft  School,  and  218  of  them  are  boys. 
This  is  how  many  more  girls  than 
boys?  14 

2.  Sally  spent  $1.38  for  a  lunch  box, 
59<£  for  a  binder,  and  25 for  paper.  If 
she  paid  for  them  with  a  5-dollar  bill, 
how  much  change  did  she  receive?  $2.78 


(4)  In  finding  exact  answers,  do  as 
much  as  you  can  mentally. 

(5)  In  checking  your  answer,  com¬ 
pare  it  with  your  estimate. 

(6)  Decide  whether  or  not  your  an¬ 
swer  is  reasonable. 

(7)  Write  a  sentence  that  answers  the 
question  in  the  problem. 

For  use  after  page  7  7 

3.  How  many  papers  did  they  sell 
during  the  4  months?  2,512 

Harry  paid  $2.70  for  a  history  book, 
$1.95  for  an  English  book,  and  $2.48 
for  a  science  book. 

4.  How  much  did  the  three  books 
cost?  $7.13 

5.  If  Harry  paid  for  the  books  with 
a  $10  bill,  how  much  change  did  he 
receive?  $2.87 

6.  Harry  saved  96<£  by  buying  a  used 
algebra  book  for  $1.54.  What  was  the 
cost  of  a  new  algebra  book?  $2.50 

For  use  after  page  29 

3.  Joe’s  mother  gives  him  a  dollar  a 
week  for  5  school  lunches.  If  he  spends 
18<£  for  lunch  each  day,  how  much  does 
he  have  left  at  the  end  of  the  week?  io* 

4.  Six  girls  and  8  boys  bought  new 
gym  shoes.  The  girls’  shoes  cost  $2.95 
a  pair  and  the  boys’  $3.27  a  pair.  How 
much  did  the  gym  shoes  cost  in  all?  $43.86 
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Extra  Problems 


Set  116 

During  his  summer  vacation,  Andy 
worked  7  hrs.  a  day,  6  days  a  week  for  6 
weeks  in  his  uncle’s  flower  shop.  For 
the  first  3  weeks,  Andy  was  paid  55<£  an 
hour  and  65<£  an  hour  for  the  last  3  weeks. 

1.  During  the  first  3  weeks,  how 

much  did  Andy  earn  per  day?  v  per 

week?vin  all?  $69.30  $3‘85 

$23.10 

Set  117 

1.  At  a  food  market,  the  stock  boys 
put  255  pounds  of  potatoes  into  5-pound 
sacks.  How  many  sacks  did  they  fill?  5 1 

2.  Twenty  cartons  of  canned  soup, 
each  containing  24  cans,  were  arranged 
equally  on  6  shelves.  How  many  cans 
were  placed  on  each  shelf?  so 

3.  An  8-pound  turkey  cost  $3.92. 
What  is  the  cost  per  pound?  $0.49 

4.  John’s  teacher  paid  $5.34  for  6  gal. 
Set  118 

Larry  and  Beth  were  ill  and  in  the 
hospital.  Their  5th-grade  classmates 
decided  to  send  each  child  a  game  cost¬ 
ing  59<£  and  a  basket  of  fruit  costing 
$1.75.  Each  of  their  32  classmates  paid 
a  dime  toward  the  cost  of  the  gifts,  and 
the  teacher  paid  the  rest. 

1.  How  much  did  the  gifts  cost?  $4.68 

$1.48 

2.  How  much  did  the  teacher  pay?A 

3.  The  amount  the  teacher  paid  was 


For  use  after  page  66 

2.  During  the  last  3  weeks,  how 

much  did  Andy  earn  per  day?  v  per 
week?vfor  the  3  weeks?  $8i  90  $4‘55 

$27.30 

3.  How  much  more  did  he  earn  per 
week  during  the  last  3  weeks  than  dur¬ 
ing  the  first  3  weeks?  $4.20 

4.  How  much  did  he  earn  in  all  for 
his  summer  work?  $151.20 

For  use  after  page  69 

of  ice  cream  for  a  class  party.  What 
was  the  cost  of  each  gallon?  $0.8 9 

5.  Ann  saved  $4.95  in  9  weeks  by 
putting  the  same  amount  of  money  in 
her  bank  each  week.  How  much  money 
did  she  save  each  week?  $0.55 

6.  Eight  Girl  Scouts  have  184  boxes 
of  cookies  to  sell.  If  each  girl  sells  the 
same  number  of  boxes,  how  many  boxes 
will  each  girl  sell?  23 

For  use  after  page  73 

how  much  less  than  what  the  pupils 
paid?  $1.72 

4.  Larry  was  in  the  hospital  for  2 
weeks  and  3  days.  If  his  father  paid 
$18.75  per  day  for  Larry’s  room,  how 
much  did  he  pay  the  hospital?  $3 1 8.75 

5.  Beth  was  in  the  hospital  for  9  days. 
If  her  father  paid  $202.50  to  the  hos¬ 
pital,  what  was  the  charge  per  day  for 
her  room?  $22.50 
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Extra  Problems 


Set  119 

To  raise  some  money  for  their  class 
treasury,  the  5th-grade  pupils  held  a 
rummage  sale  at  school  of  their  old 
toys,  games,  and  books. 

1.  Ann  bought  a  doll  chair  for  140  a 
book  for  260,  and  a  doll  for  290  How 
much  change  did  she  receive  from  $l?v 

31  i 

2.  Bob  paid  830  in  all  for  an  airplane 
which  cost  650  and  a  box  of  6  toy  sol¬ 
diers.  How  much  did  each  of  the  toy 
soldiers  cost?  3 < 


Set  120 


Month 

Gas 

Electricity 

Telephone 

Jan. 

27.60 

4.86 

5.58 

Feb. 

29.83 

3.98 

6.36 

Mar. 

23.16 

3.18 

5.97 

Apr. 

17.20 

2.76 

5.24 

May 

9.30 

2.89 

6.17 

June 

4.57 

2.49 

5.78 

Set  121 

Mrs.  Adams  bought  the  following: 

54  boxes  of  vegetables  for  $21.06 
42  cans  of  frozen  juices  for  $11.34 
29  lbs.  of  beef  for  $18.85 

1*  What  was  the  mean  average  cost 
per  box  of  vegetables  ?A$per  can  of  juice?  v 
per  pound  of  beef?  $0.65  $0-27 


For  use  after  page  76 

3.  Jim  bought  four  small  trucks 
priced  at  15^  each,  and  one  large  truck 
priced  at  39 0  How  much  did  the  5 
trucks  cost?  994 

4.  When  Betty  was  the  clerk,  she 
took  in  64 0  She  sold  5  books  at  7<£  each 
and  a  puppet.  How  much  did  the 
puppet  cost?  29 4 

5.  Paul  paid  29^  for  a  baseball  and 
three  times  as  much  as  that  for  a  foot¬ 
ball.  How  much  did  both  balls  cost?  $i.i6 

For  use  after  page  78 

The  amount  Joanne’s  father  paid  per 
month  from  January  to  June  for  gas, 
electricity,  and  telephone  is  shown  in 
the  table  at  the  left. 

1.  For  the  6  months,  Joanne’s  father 

pays  a  mean  average  of  how  much  per 
month  for  gas ?v  for  electricity?  v  for 
telephone?  $5.85  $18-61  $3-36 

2.  Find  the  mean  average  of  the  cost 
of  the  3  utilities  for  each  month.  Jan.  $12.68; 

Feb.  $13.39;  March  $10.77;  Apr.  $8.40;  May  $6.12;  June  $4.28 

For  use  after  page  1 53 

2.  What  was  the  total  cost  of  all  the 
food  she  bought?  $51.25 

3.  Mr.  White  bought  96  blocks  of 
tile  for  $37.44.  What  was  the  cost  of 
each  block?  $0.39 

4.  At  a  fair,  3,576  bottles  of  soft  drink 
were  sold.  If  the  soda  came  24  bottles 
to  a  case,  how  many  cases  were  sold?  14? 
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Extra  Problems 


Set  122 

1.  How  many  square  inches  in  4  sq. 
ft.?vin  24  sq.  ft.?  3,456  sq.  in. 

576  sq.  in. 

2.  How  many  square  yards  in  180  sq. 
ft.?vin  360  sq.  ft.?  40  sq.  yd. 

20  sq.  yd. 

3.  Mrs.  Hunter  bought  a  rug  which 
was  9  ft.  wide  and  15  ft.  long.  What 
was  the  cost  of  the  rug  if  the  price  was 
$8.95  a  square  yard?  $134.25 

Set  123 

One  evening  John  spent  the  following 
times  on  his  homework  assignments: 
i  hr.  for  history,  hr.  for  arithmetic, 
and  J  hr.  for  spelling. 

1.  How  many  hours  did  it  take  for 
him  to  complete  his  homework?  1 1 

2.  After  he  finished  his  homework,  he 
watched  television  until  8:30  p.m.  If 
he  began  his  homework  at  6:30  p.m., 
how  long  did  he  watch  television?  so  min 


For  use  after  page  1  76 

4.  Bob’s  skating  rink  is  24  ft.  by  36 
ft.,  and  Fred’s  is  21  ft.  by  39  ft.  Find 
the  area  of  each  in  square  feet;  in  square 

varHc  Bob's:  864  sq.  ft.;  96  sq.  yd. 

yarns.  Fred*s.  819  sq.  ft  .  91  sq  yd 

5.  Which  boy’s  skating  rink  is  larger  ?v 

How  much  larger?  405r  5sqsqftyd  Bob’s 

6.  What  is  the  perimeter  of  Bob’s 
skating  rink?vof  Fred’s  skating  rink?  120  ft. 

120  ft. 


For  use  after  page  200 

3.  How  much  longer  did  he  spend  on 
his  arithmetic  than  on  his  spelling?  10  min. 

4.  Mary  plans  to  make  3  costumes  for 
her  doll.  One  costume  requires  f  yd., 
another  f  yd.,  and  the  third  ^  yd.  How 
many  yards  of  material  should  she  buy?  1  f 

5.  Nancy  had  2  yds.  of  ribbon  to  use 
in  wrapping  3  gifts.  If  she  uses  J  yd. 
for  each  gift,  how  much  ribbon  will  she 
have  left?  \  yd. 


Set  124 

The  children  in  a  hiking  club  spent 
a  Saturday  at  Clear  Lake.  The  lake  was 
16J  mi.  from  their  school.  They  took 
a  bus  to  a  town  12|  mi.  from  the  school 
and  hiked  the  rest  of  the  way  to  the 
lake.  They  took  a  bus  all  the  way  home. 

1.  How  many  miles  did  the  children 
hike  in  completing  the  trip  to  the  lake?  v 

9  — 

°  4 

2.  How  many  miles  was  the  trip  from 
the  school  to  the  lake  and  back?  33 


For  use  after  page  2  1 3 

3.  How  many  miles  did  they  ride  in  a 
bus  in  making  the  round  trip  to  the  lake?  29 f 

4.  Last  year  Sheila  grew  2J  in.,  and 
the  year  before  she  grew  2^  in.  How 
many  inches  did  she  grow  in  the  2  years?  4  if 

5.  If  Sheila  now  measures  55  in.  in 
height,  how  tall  was  she  2  yrs.  ago?  50  if in- 

6.  John  now  weighs  72 J  lbs.  If  he 
gained  6f  lbs.  during  the  past  year,  how 
much  did  he  weigh  a  year  ago?  65 f  lbs- 
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Extra  Problems 


Set  125 

1.  Once  a  year,  Lewis  deposits  the 
change  from  his  bank  at  home  into  his 
savings  account  at  the  local  bank.  This 
year  he  had  576  pennies,  125  nickels,  37 
dimes,  24  quarters,  and  16  half  dollars. 
How  much  did  he  deposit  in  the  bank? 

$29.71 

2.  If  his  bank  balance  before  he  de¬ 
posited  the  money  was  $76.18,  what  is 
his  present  balance?  $i 05.89 

Set  126 

Peter’s  father  lives  10.5  miles  from 
the  factory  where  he  works.  He  walks 
0.7  miles  to  where  he  takes  the  bus  to 
work  and  returns  the  same  way. 

1.  In  going  to  and  from  work  each 
day,  how  many  miles  does  Peter’s  father 
walk?  How  many  miles  does  he  ride?v 

1.4  19.6 

2.  If  he  works  6  days  a  week,  he  rides 
the  bus  how  many  more  miles  per  week 
than  he  walks  in  making  the  round  trip  ?  v 

109.2 

Set  127 

1.  Don’s  father  decided  to  sod  their 
lawn  which  measures  36  ft.  by  45  ft. 

How  many  sq.  yd.  of  sod  are  needed?  v 

180 

2.  He  can  buy  sod  at  the  nursery  for 
45 £  per  square  yard  and  lay  it  himself.  If 
the  nursery  furnishes  the  sod  and  lays  it, 
the  cost  is  60 $  per  square  yard.  What  is 
the  cost  if  the  nursery  furnishes  and  lays 
the  sod  for  their  front  yard  ?v  JTow  much 
can  he  save  by  doing  the  work  himself?  v 

$27 


For  use  after  page  242 

3.  After  John  took  $8.91  out  of  his 
bank  to  buy  a  camera,  he  had  $3.78  left 
in  his  bank.  How  much  did  he  have 
before?  $12.69 

4.  Bob’s  mother  bought  him  a  jacket 
for  $4.87,  shoes  for  $5.75,  and  2  pairs 
of  socks  at  49<£  each.  If  she  had  $20 
before  she  paid  for  his  clothes,  how 
much  does  she  have  left?  $8.40 

For  use  after  page  250 

3.  In  1927  when  Babe  Ruth  hit  60 
home  runs,  his  batting  average  for  the 
year  was  0.356.  His  lifetime  batting 
average  was  0.342.  What  is  the  differ¬ 
ence  between  the  two  batting  averages  ?  v 

0.014 

4.  For  the  month  of  April,  the 
weather  bureau  recorded  an  actual  rain¬ 
fall  of  8.29  in.  The  normal  rainfall  for 
the  month  is  4.32  in.  How  many  inches 
above  normal  was  the  actual  rainfall?  3.97 

For  use  after  page  285 

3.  Don’s  father  bought  a  box  of  grass 
seed  for  $2.95,  two  bags  of  fertilizer  for 
$4.87  a  bag,  and  a  can  of  weed  killer  for 
$1.79.  If  he  gave  the  clerk  $15,  how 
much  change  did  he  receive?  $0-52 

4.  The  goal  for  a  charitable  fund¬ 
raising  drive  was  $36,000.  The  first  day 
$8,972  was  raised,  and  the  second  day, 
$6,058.  How  much  more  did  they 
need  to  reach  their  goal?  $20,970 
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Set  130 


Sample  Answers: 


Set  133 


AB 

if 

in. 

ec 

5 

8 

in. 

CD 

if 

in. 

DA 

4 

8 

in. 

Perimeter 

3? 

in. 

HI 

1|  in. 

77 

4  . 

8  m- 

7k 

1  in. 

kl 

3  . 

8  m- 

LH 

3  . 

8  m- 

Perimeter 

■34  • 

3g  in. 

7 

EF 

I 

FG 

i 1  • 

lg  in. 

GE 

4  . 

I 

Perimeter 

o4  • 

2g  in. 
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Extra  Activities 


Set  128.  For  each  numeral,  how 
much  greater  is  the  number  named  if  the 
3  in  each  numeral  is  replaced  by  a  5  ? 

a.  637,492  so.oood.  3,807,129  2,000,000 

b.  169,380  200  e.  136,240,000  v 

c.  273,418  2,000  f.  290,1 70,430° 20°°° 

Set  129. 

„  A  B  C  D 

^  •  - •  • — - — - -  ■  •w 


a.  Name  six  segments  represented 
above,  ab,  ac,  ad,  bc,  bd,  cd 

b.  Name  six  rays  represented  above. 

Set  ISQ.^rawancT  lafel  a  picture  of 
a.  AB.  b.  CD.  c.  EF.  d.  acute  angle 
GHI.  e.  right  angle  JKL.  f.  obtuse 
angle  MNO.  g.  rectangle  PQRS. 
h.  right  triangle  XFZ.  p"eT3e65ch',,s 


Set  131.  The  sum  of  two  numbers  is 
14  and  their  product  is  48.  What  are 
the  numbers?  Solution: 

(1)  Show  pairs  of  factors  of  48. 
(2  X  24)  (3  X  16)  (4  X  12)  (6  X  8) 
(48  X  1) 

(2)  Select  the  pair  whose  sum  is  14. 
Are  the  numbers  6  and  8?  Yes 

For  each  of  the  following,  find  the 
two  numbers.  Let  5  represent  their 
sum;  />,  their  product;  and  d,  the  differ¬ 
ence  between  the  two  numbers. 


a.  s  =  17,  p 

b.  s  =  14,  p 

c.  s  =  20,  p 


10  and  7 

70  Ad.  d 

12  and  2 

24  Ae.  d 

16  and  4 

64  A  f.  s  - 


8  and  7 

l,p  =  56a 

12  and  5 

7,  p  —  60  a 

15  and  5 

20,  p  —  75  a 


Set  132.  In  the  metric  system,  100 
cm.  is  equal  to  1  meter.  Use  this  infor¬ 
mation  as  you  add  for  Ex.  a-b,  and 
subtract  for  Ex.  c-d. 

a.  meters  cm.  b.  meters  cm. 

2  18  6  42 

7 _ 82  2  59 

c.  meters  cm.  d.  meters  cm.cm' 


6  15  8  24 

2  37  1  56 


78  cm. 


6  m. 


-  — __  *  \j  ui.  68  cm. 

Set  133.  For  Ex.  14,  page  101,  meas¬ 
ure  the  sides  of  the  polygons  to  the  near¬ 
est  1  inch  and  then  find  the  perimeter. 

Set  134.  Which  fraction  SJP<or 
names  the  greater  number?  f  For  Ex. 
a-h,  copy  the  fraction  which  names  the 
greater  number. 


a. 


rb. 


4  2  4 


1 5  7 


_ _ _  _  j_  15  J  _9_  14  14 

6’  1  0  io  *  5’  3  5  16’  8  16  1  O’  1  5  15 

{ *  7  _§ Li  1*  ,r)  -  i  —  nr  7  8  7  1  1  1 1 

9’  11  ll1*  7’  5  76-  T27  TsiP1*  TT’  T5  15 


Set  135. 


2  X  2  _  4 
7  ~  7 


3  


10  +  2 


To  find  a  number  that  is  twice  as 
great  as  a  number  named  by  a  fraction, 
we  may  (1)  multiply  the  numerator  by 
2  (diagram  A)  or  (2)  divide  the  denom¬ 
inator  by  2  (diagram  B).  Write  fractions 
that  name  numbers  twice  as  great  as 

d  —  e  ^  vf  5  io 
U*  8  ve*  1  63v  I*  1  1  77 


a  2  4  V, 

a.  5j  d 


3 

8  V 


r  3 

4. 


V 


Extra  Activities 


Set  136.  For  Ex.  14,  page  103,  mul¬ 
tiply  the  numerator  and  denominator  of 
each  fraction  by  2.  Arrange  the  num¬ 
bers  named  by  these  new  fractions  in 
order  from  least  to  greatest.  For  Ex.  16, 
page  103,  multiply  the  numerator  and 
denominator  of  each  fraction  by  3.  Ar¬ 
range  the  numbers  named  by  these 
new  fractions  in  order  from  least  to 

greatest.  See  Teacher’s  Page  366. 

Set  137.  Write  ten  fractions  such 
that  each  (1)  shows  a  denominator 
which  is  a  multiple  of  3,  and  (2)  names 
a  number  between  \  and  1 . 

Examples  of  fractions  you  could 

write  are*  9_  10  8  See  Teacher’s 

write  are.  T2,  15,  9.  page  366. 

Set  138.  Write  and  work  5  addition 
examples  each  of  which  has  a  sum  of  §. 
Use  only  two  addends  for  each  example. 
Represent  the  addends  with  fractions 
showing  denominators  that  are  multi¬ 
ples  of  4.  For  example,  n  =  ff  + 

71  —  Or  4.  See  Teacher’s  Page  366. 

Set  139.  Write  4  fractions  each  of 
which  names  a  whole  number  greater 
than  1  and  then  express  in  mixed  form. 
Make  the  denominator  of  each  fraction 
a  multiple  of  ten.  For  example, 

2^[y  =  l;j|y,  Or  1^.  See  Teacher’s  Page  366. 

Set  140.  For  Ex.  4a-f,  page  114, 
rename  each  number  with  a  fraction 
showing  a  denominator  of  120.  For  Ex. 

4a  write  1°  x  §Q  _  300  See  Teacher’s 


4  X  30 


120* 


age 


366. 


Set  141.  Write  and  work  5  addition 
examples  such  that  (1)  each  has  two 
addends  named  by  fractions,  and  (2)  the 
sum  for  each  example  is  between  1  and 
2.  For  example,  n  =  jf  +  n  =  ff, 

Or  1U  $ee  Teacher’s  Page  366. 


Set  142. 


a.  To  the  nearest  J  inch,  f|ndpcjhen 
measure  of  each  side  of  polygon  ABCL\ ^ 

b.  AB  is  how  much  longer  than  ADf.A 

c.  DC  is  how  much  longer  than  BC?A 

d.  Find  the  perimeter  of  ABCD.  6  in* 
Set  143.  Copy  and  write  numerals  for 

the  next  three  numbers  in,  each  sequence, 
a.  S,  li.  2,  ?  2j  ?  3j  ?  4 


35  i3J  ~l  -5  -*r  -5  -]%- 

1,  9 1_  9I9I  ->  363 

13  *  z25  ^35  *%5  -<-3  -•'33  -r-n 

a  li,2T  >3  >3<  >2 


c. 


45  125  -^45 


Set  144.  Read  row  a  of  the  table  in 
this  way:  “If  J  yd.  of  material  costs 
$1.80,  what  is  the  cost  of  1  yd.?  J  yd.? 
2  yd.?”  Copy  and  complete  the  table. 


1  yd. 

\  yd. 

4  yd* 

2  yd. 

$  $3. 

60  $1.80 

90  $7.2( 

$2.80 

•p  $  1 

70  ^  $5.61 

;>  $2. 

40  5  $1 

yro; 

6U  $4.80 

366 


Set  136 


Set  141 


c  i  A  4_  _6_  10  J_4 

tx-  1  4-  18'  18'  18'  18 

c  w  1  1  1  1 

Cx-  1  °-  48'  24'  15'  12 


Set  137  Sample  Answers: 

67^101113101517131721 
9'  9'  12'  12'  15'  15'  18'  18'  18'  24'  24'  24 


1 .  n  = 


4 .  n  = 


7 

8 

12 

8 

10 

17 

19 


Sample 

Answers: 

+  - 
'  8 

2 ,  n  = 

A  i  11 

12  r  12 

-3  11 

3.  n  =  Tl 

+  - 
15 

•,  or  1  \ 

1?  ,1 

1 2'  or  1  2 

25 

,  2 

== 

—  15' 

or  15 

’  ^  17 

,  2 

'  or  1  ]7 

5.  n  = 

13  ,  19 

20  A  20 

32  .  3 

20'  or  *  5 

= 

Set  138 


^  _  5  ,  1 

'■  n  ~  8  +  8 
6  3 

=  8'  or  4 


4.  n 


12  ,  J8_ 

~  24  “T  24 

1 8  3 

=  24'  °r  4 


Sample  Answers: 


2.  n  = 


—  _i_ 
12  i 

9 


12' 


or 


_£ 

12 

3 


5.  n 


15  ,  6_ 

28  +  28 
21  3 


=  28*  °r 


9  _  _2_  JL 

n  ~~  16  +  )6 
12  3 

=  T&>  or  4 


Set  139 


1. 

3. 


J4 

10  ~ 

45 

30  — 


'  10'  or  5 

ill  -1 

I  30,  or  1  2 


Sample  Answers: 


2. 

4. 


25 

20 

55 

50  ~ 


1  A  t  1 

'  20'  °r  ^  4 

1 A  ,1 

'  50'  °r  ^  10 


Set  140 


4b. 


12 

3 


4d. 


H 

10 


4f. 


20 

8 


40  X  10 

400 

4  10 

4c.  -J  = 

20  X  10 

200 

40  X  3  — 

120 

20  X  6 

~  120 

12X13 

156 

4e  —  — 
4e.  ]2  — 

10X16 

160 

12X10  ~ 

120 

10X12 

—  120 

15  X  20 

300 

15X8  — 

120 

Teacher’s  Page  366 


Set  145 

a.  n  = 

4  +  5 

b.  n 

_ 

2^  +  - 

•M2  '  12 

c.  n 

_ 

a_l  1  ± 
°10  '  10 

n 

— 

I  + 1| 

n 

= 

-  +  2- 
12  *12 

n 

= 

_2_  ,  Z_L 
10  '  610 

n 

= 

2  -  ’5 

n 

= 

3  —  f2 

n 

= 

7-6^ 

n 

= 

2-l 

n 

= 

3  —  2~ 

■3  z]2 

n 

- 

7 -To 

d.  n 

= 

2-  4-  3 
^5  '  5 

e.  n 

= 

2^+l| 

f.  n 

= 

if  +  ’I 

n 

= 

-  +  2l 

5  '  *s 

n 

= 

n 

= 

’I  +  if 

n 

= 

3  -  5 

0  5 

n 

= 

3|  - 

n 

= 

3  -  ’I 

n 

= 

3  -  2§ 

n 

= 

3|  - 

n 

= 

3  -  if 
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Extra  Activities 


Set  145.  For  each  of  the  following 
sets,  write  two  addition  and  two  sub¬ 
traction  sentences.  see  Teacher’s  Page  367. 
a.  {2,  11  §}  d.  {§,  3,  2|J 

3,  -yg)  e.  |3y,  ly,  2y} 
c*  !^T03  73  To  I  E  {lf>3,  If} 
Set  146.  Study  the  work  in  row  1  in 
the  table  below.  When  the  numbers  2| 
and  If  are  added,  the  sum  is  4J.  Copy 
and  complete  the  table. 


Addends 

Sum 

Operation 

Sentence 

93  13 

^43  14 

41 

^2 

A. 

2|  +  l|=4i 

2f  9  12 

5.  •  -j  15 

34 

J5 

_?s_. 

524  9 

63  6--  - 

3 

_?s. 

5  2  7  7 

1,5  Z10 

4? 

_  P  A. 

5  +  2re?  -  =7io 

47  os 

7i? 

_?A.  . 

Set  147.  Find  the  number  for  n  in 
each  example  without  computing. 

(9f — 2i)  +  n  =  9|2i(10 +»)  -  4|  =  104$ 
(*+7f)  -  7f  =  1616  n  =  7J  +  (If  - 1|)7| 
(4f-w)  +  21  =  4§2±w  =  (6|— 6f)  +  4§4| 

Set  148.  Find  the  greatest  number 
for  n  which  makes  each  of  the  following 
a  true  sentence.  For  example,  for 
n  X  90  <  410,  n  =  4  because  4  X  90 
<  410  and  5  X  90  >  410. 

a.  n  X  50  <  365  7  e.  n  X  40  <  3709 

b.  70  X  n  <  572  8  f.  20  X  n  <  1628 

c.  w  X  80  <  324  4  g.  n  X  80  <  627  7 

d.  30  X  «  <  200  6  h.  60  X  n  <  501 8 


Set  149.  Multiply  each  of  the  follow¬ 
ing  numbers  by  2,  by  4,  and  by  8.  Use 
this  method:  2  X  76  =  152 


174 


4  X  76  =  (152  +  152)  =  304 
8  X  76  =  (304  +  304)  =  608 

78  116  54  190  152 

a.  87  b.  39  c.  58  d.  27  e.  95  f.  76 

348  156  232  108  380  37) 

696  312  464  216  750  60 

Set  150.  Multiply  each  of  the  follow¬ 
ing  numbers  by  3,  by  6,  and  by  12.  Use 
this  method:  3  X  65  =  195 


14 
608 


6  X  65  =  (195  +  195)  =  390 
12  X  65  =  (390  4-  390)  =  780 

108  84  189  255  282 

a.  5 i  b.  34  c.  28a  d.  6^8  e.  8£o  f. 

648  432  _  336  756  1,020  1,12 

Set  151.  Find  the  number  for  g  when 
we  let  g  represent  the  greatest  multi¬ 
ple  of  10  which  makes  each  of  the 


162 


following  sentences  a  true  sentence.  For 
Ex.  a  write: 


g  X  74  <  4,560 

6  X  74  =  444;  60  X  74  =  4,440 

7  X  74  =  518;  70  X  74  =  5,180 
so  g  =  60,  because  4,440  <  4,560 


a.  g  X  74  <  4,560  d.  92  X  g  <  4,625  so 

b.  g  X  74  <  5,73070  e.  92  X  g  <  6,460  70 

c.  g  X  74  <  6,01080  f.  83  X  g  <  3,345 


Set  152.  Make  a  table  of  multiples  of 
68  from  (2  X  68)  through  (9  X  68). 
Use  your  table  to  help  you  work  the 
following  examples. 

Find  the  remainder  for  each  division. 

a.  68)490  Ri4  d.  68)154  Ris  g.  68]2l7  Ri3 

b.  68)301  R39  e.  68)374  R34  h.  68)450  R42 

c.  68)130  R62  f.  68)565  R2i  i.  68)650  R38 


367 


Extra  Activities 


Set  153.  For  each  of  the  following, 
first  find  the  quotient  and  then  make 
and  work  a  division  example  which  has 
a  quotient  that  is  1  greater. 


48/336 


a.  59)472; 9 JsTTb.  65)3256sJ5^c.  48)288 
d.  97)38897Flfe.  36)25236Fif  f.  83)4^8 

83)581 

Set  154.  For  each  of  the  following, 
first  find  the  quotient  and  then  make 
and  work  a  division  example  which  has 

_ 72_ 

a  quotient  that  is  1  less.  __  25)1.800 

_ _ 24_32T7l!  56  34]ir870  _ 73 

a.  32)768  b.  34)1)904  c.  25)1)825 
d.  92)3^956  e.  35)2^40  f.  64JG216 


Set  155. 


_ 42 

92)3,864 


_ 83 

35)2,903 


_ 18 

64)1,152 


A  1  B  C  2  D  3  E  F  4 


16 

8 


24 

8 


32 

8 


For  the  number-line  picture  above, 
name  in  simplest  form  the  number 
which  may  be  associated  with  point 
A;  I  B;'r  C;'l  D;1  E;  31  F.  3f 


Set  156.  Name  the  next  four  num¬ 


1 


bers  for  each  sequence. 

a  0  1  5  1 2  ">  ]2  >  ]J  , 

d-  i35  -•  -A-*  -5i-*  -a±--  - 

K  Ol  Oi  0  >  4  5  2  >  4  > 

D-  Z23  Z4>  -•  -5  ri-  -5  r-  -7  V  -  _1 

\  2  15  11  >12  >3  >12  >6 


P  1 2  1 _ 

a33  -1  1  25  A65 


Set  157.  Write  three  fractions  with 
denominator  16  so  that  the  numbers 
they  name  are  greater  than  J  and  less 
than  §.  Write  four  fractions  with  de¬ 
nominators  40  so  that  the  numbers  they 
name  are  greater  than  |  and  less  than  g. 

See  Teacher’s  Page  368. 


Set  158.  Compare  each  of  the  follow¬ 
ing  pairs  of  numbers  by  writing  a  true 
sentence  using  >  or  <  or  = . 

For  Ex.  a,  write  6^  <  5§ . 


a. 


AT 


>> 


-3)  ^  d.  5§;  4§ 
b.  2^,1  1-Hi  e.  81,7-'-°- 


71 6| 


:oj 

c  42  >36 


f. 


u45 

31=41 

d83 


8 

18 

6 


b  3-2_~  01 

II.  J12, 


17 


1. 


6—  5— 

°65  -73 


97  9 

Set  159.  Estimate  the  length,  width, 
and  perimeter  of  box  C  on  page  207. 
Then  measure  to  the  nearest  f  inch  the 
length  and  width.  Find  the  perimeter 
and  compare  with  your  estimate.  will  vary. 

Length  1  j  in.;  width  4“  it 

Set  160. 


in.;  Perimeter  5  in. 


2  8  in. 


B 


C 


7  . 


in. 


D 


1  i  ■ 

1-  ,n. 


1  1  • 

1  g  in. 


H 


Find,  to  the  nearest  g  inch,  the  meas¬ 
ure  of  AB;  CD;  EF;  GH.  Record  these 
measures  in  a  table.  Write  and  solve  a 
mathematical  sentence  to  compare  by 
subtraction. 

a.  m(AB)  and  m{CD)  n  =  2f-f;  1  f 

b.  m(AB )  and  m(EF )  n  =  2  f  -  1  f;  f 

c.  m(EF)  and  m(CD )  n  =  1  f  -  f-;  f 

d.  m{GH )  and  m(EF) n  =  i  f  -  i  f;  | 

Set  161.  Rewrite  Ex.  4a-f,  page  216, 
as  a  mathematical  sentence  using  paren¬ 
theses.  Find  the  sum  of  the  two  greater 
addends  and  then  subtract  the  third 
addend.  For  4a,  n  =  (2J  +  4J)  —  If. 

See  Teacher's  Page  368. 


368 


Set  157 

_9_  J_0  11 
16'  16'  16 
11  32  33  34 
40'  40'  40'  40 


Set  161 
4a.  n  =  4g 


4c.  n  —  (32  +  1^) 

=  4 

4e.  n  =  (4l  +  3j) 


4b.  n  =  (7 +  3i)  -  | 

=  9— 

y12 

T6  4d.  n  =  (473  +  3j)  —  l| 

=  4 

22  4f ■  n  =  (45  +  2j)  —  l| 

,  3 


Teacher’s  Page  368 


Set  167 


Box  A 

0.54  fifty-four  hundredths 
0.09  nine  hundredths 

0.387  three  hundred  eighty-seven  thousandths 
0.40  forty  hundredths 

0.8  eight  tenths 

Box  B 

1.7  one  and  seven  tenths 

0.306  three  hundred  six  thousandths 
2.05  two  and  five  hundredths 

0.4  four  tenths 

0.731  seven  hundred  thirty-one  thousandths 

Box  C 

8.05  eight  and  five  hundredths 

17.84  seventeen  and  eighty-four  hundredths 

2.179  two  and  one  hundred  seventy-nine  thousandths 

0.89  eighty-nine  hundredths 

2.165  two  and  one  hundred  sixty-five  thousandths 


Set  164 


0.01  0.06 
i - 1  1  1  1  ‘  1  I  1  1  ■  1  • 

0.0  0.1 


2l_25_  j_ 

100  100  10 

0.18  I  I  0.37  I 

1 1 1  ■ 1 1 '  ‘  ‘  1 . . . . . . . . . . 1 1 1 

0.2  0.3  0.4 


0.5 

..i . . 

0.5  0.6 


_7_ 

10 

10.73 


0.7  0.8 


0.9  0.99 

Li-l  i  1 1 1  ■  1 1 1 1 1  ^ 

0.9  1.0 
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Extra  Activities 


Set  162.  While  on  a  camping  trip, 
Paul 

(1)  caught  2  fish,  one  weighing  3t5q 
lb.  and  the  other,  2f  lb.; 

(2)  rowed  2  I7(J  mi.  in  going  across  the 
lake; 

(3)  hiked  2\  mi.  on  Monday  and  3^ 
mi.  on  Tuesday;  and 

(4)  swam  If  hr.  in  the  a.m.  and  If  hr. 
in  the  p.m.  on  Wednesday. 

Write  and  solve  4  word  problems 

.  .  .  r  .  .Answers  will  vary. 

using  the  information  given  above.  A 

Set  163.  From  the  following  list, 
choose  one  or  more  topics  that  would  be 
of  interest  to  you.  Using  books  from 
your  school  library  or  at  home,  write  a 
short  report  on  the  topic. 

(1)  The  International  Date  Line 

(2)  Daylight  Saving  Time 

(3)  Instruments  used  for  measuring 
time 

(4)  The  Julian  calendar  and  the  Gre¬ 
gorian  calendar 

(5)  A  history  of  the  naming  and  num¬ 
bering  of  the  years,  and  the  origin  of 
a.d.  and  b.c. 

Set  164.  Draw  a  number-line  picture 
like  the  one  shown  on  page  233  and 
then  locate  and  label  each  of  the  follow¬ 
ing  points.  See  Teacher’s  Page  369. 


a. 

0.18 

d. 

0.06 

g.  0.5 

• 

J- 

0.37 

b. 

0.99 

e. 

21 

100 

h*  TT) 

k. 

0.9 

c. 

0.73 

f. 

7 

TO 

i.  0.01 

1. 

25 

TOO 

Set  165.  Look  in  newspapers  and 
magazines  for  illustrations  of  the  use  of 
decimals  in  sports  records,  in  business 
activities,  and  in  travel  records.  Bring 
your  clippings  to  school,  and  post  them 
on  the  bulletin  board  in  your  room. 

Set  166. 


The  measuring  instrument  pictured 
is  a  micrometer.  Find  out  about  its 
use  and  make  a  report  to  the  class. 
Some  other  measuring  instruments  you 
could  make  a  report  on  are  the  pro¬ 
tractor,  transit,  sextant,  and  vernier 
caliper. 

Set  167.  Write  in  words  the  decimals 
in  boxes  A,  B,  and  C,  on  page  241.  Be 

Careful  Of  yOUr  Spelling!  See  Teacher’s 

Page  369. 

Set  168.  Find  out  about  money  sys¬ 
tems  of  other  countries.  Choose  one 
money  system  and  compare  the  values 
of  their  units  with  our  U.  S.  currency. 
For  example,  1  pound  (£)  in  English 
currency  was  at  one  time  equal  to  $2.80 
in  U.  S.  currency.  Find  the  present 
value  of  a  pound. 
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Extra  Activities 


Set  169.  Find  the  measurements  of 
each  room  on  one  floor  of  your  house 
and  draw  a  floor  plan  like  the  one  shown 
on  page  245.  Then  find:  a.  the  area  of 
each  room;  b.  the  perimeter  of  each 
room;  and  c.  the  total  area.  t'iiUary. 

Set  170. 

See  Teacher’s 
Page  370. 


Complete  the  magic  square  so  that 
the  sum  of  the  numbers  shown  in  each 
column,  row,  and  diagonal  is  40.68. 

Set  171. 

) 

Yes  No  Yes  Yes 

See  which  of  the  models  above  you 
can  draw  by  starting  at  a  place  and 
returning  to  that  place  without  retracing 
or  crossing  any  mark  or  lifting  your 
pencil  off  the  paper. 

Set  172.  Use  the  numbers  shown  in 
the  chart  at  the  top  of  page  241,  and 
round  (1)  Ex.  a-f  to  the  nearest  whole 
number;  (2)  Ex.  a-e  to  the  nearest  tenth/ 

See  Teacher’s  Page  370. 

Set  173.  Solve  without  computing. 

a.  (37.65  -  24.98)  +  n  =  37.65  v 

b.  (9.36  +  n)  —  4.78  =  9.36  4.78 

c.  n  =  45.8  +  (16.9  —  16.9)  45.8 


12.22 

4.06 

_?  _ 

_?  _ 

_?  _ 

4.1 

4.08 

_?  _ 

_?_ 

Set  174.  Name  the  next  4  numbers 
in  each  sequence.  0.491i0.495r0.4,9,0.503 
a.  0.479,  0.483,  0.487, A 

14.624,  14.614,  14.604,  14.594 


b.  14.654,  14.644,  14.634,a 

c.  6.995,  6.997,  6.999, 7.001, 7.003. 7.00s,  7.007 

d.  2.004,  2.003,  2.002.  v 

2.001,  2.000,  1.999,  1.998 

Set  175.  Use  a  decimal  to  answer 
each  question.  For  Ex.  a,  write  0.75 
because  ^  =  J  =  0.75. 

a.  What  part  of  a  foot  is  9  inches?0-75 

b.  What  part  of  a  gallon  is  1  quart?0- 25 

c.  What  part  of  an  hour  is  24  min¬ 


utes?  °-4 


d.  What  part  of  a  pound  is  4  ounces?  °-25 

e.  What  part  of  a  day  is  18  hours?  °-75 

f .  What  part  of  a  minute  is  6  seconds  ?  °- 1 


Set  176. 


15  ft. 


T~ 

10  ft. 

X 


Pictured  above  is  a  square-shaped 
garden  surrounded  by  a  sidewalk  with 
the  same  measure  on  each  side.  Write 
questions  about  the  perimeter  or  area  of 
the  sidewalk  or  flower  garden.  Then 
answer  your  questions.  Sample  ques¬ 
tion:  What  is  the  area  of  the  sidewalk  ?v 

Answers  will  vary. 

Set  177.  List  examples  of  things 
which  suggest  parallel  lines.  Look  in 
your  classroom,  on  the  way  home  from 
school,  and  at  home.  You’ll  be  sur¬ 
prised  at  the  length  of  your  list  if  you 
are  observant!  Answers  will  vary. 
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Set  170 


Let  pupils  discover  that  when  the  sum  for  each  row  and 
column  is  40.68,  the  sum  for  the  diagonal  from  the  upper 
left  to  lower  right  will  not  be  40.68.  Then  have  them 
complete  the  magic  square  for  the  sum  36.60.  The  answers 
are  shown  in  parentheses. 


12.22 

4.06 

(20.32) 

(20.3) 

(12.2) 

4.1 

4.08 

(20.34) 

(12.18) 

Set  172 

(1)  a.  6;  b.  252;  c.  123;  d.  1;  e.  62;  f.  5,600 

(2)  a.  6.2;  b.  251.6;  c.  123.1;  d.  0.5;  e.  62.0 
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Set  178 


Set  181 


Enrollment  in  Grades  9-12  in 
the  United  States  for  Some  Years 

1959-1960  H  H  f  f  f  f 

1949-1950  f  £  ?  i  %  $ 

1939-1940  £  g  l  £  £  $  £ 

1929-1930  £  £  £  f 

1919-1920  £  £ 

1909-1910  £ 

Each  ^  Represents  1  Million  Pupils 


a. 

3,633 

21  — 

1,21 1 

7  ~ 

173 

b. 

9,891 

63  — 

1,099 

7  ~ 

157 

c. 

13,832 

56  — 

1,729 

7  — 

247 

d. 

9,108 

36  — 

1,012 

4  — 

253 

e. 

8,384 

64  — 

1,048 

8  — 

131 

19,944 

72 


2,216 

8 


=  277 
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Extra  Activities 


Set  178. 


Years 

Pupils 

1909-1910 

915,000 

1919-1920 

2,200,000 

1929-1930 

4,399,000 

1939-1940 

6,601,000 

1949-1950 

5,725,000 

1959-1960 

8,485,000 

Make  a  pictograph  for  the  number  of 
pupils  enrolled  in  Grs.  9-12  in  the 
United  States  for  the  years  shown. 
Round  each  number  to  the  nearest  mil¬ 
lion  and  draw  a  small  simple  picture  of 
a  child  to  represent  each  1  million  pupils. v 

See  Teacher’s  Page  371. 

Set  179.  Make  a  table  of  multiples 
of  9.  Note  that  the  ten’s  digit  increases 
from  0  to  9  while  the  unit’s  digit  de¬ 
creases  from  9  to  0.  See  how  many 
other  interesting  patterns  you  can  list,  v 

Answers  will  vary. 

Set  180.  Can  you  tell  when  a  number 
is  exactly  divisible  by  1 1  ?  Here’s  how: 

(1)  Take  a  number,  say  54,619,026. 

(2)  Find  a  sum  for  the  digits  in  odd- 
numbered  places  starting  at  right: 

6  +  0+1+4=11. 

(3)  Now  find  a  sum  for  the  digits  in 
the  even-numbered  places: 

2  +  9  +  6  +  5  =  22. 

(4)  Subtract  the  sums:  22  —  11  =  11. 

(5)  If  the  remainder  is  a  multiple  of 
11,  the  number  is  divisible  by  11. 

Try  this  with  8  other  numbers. 


Set  181. 


A 

4,9  05  r  5  98  1 

Dividend 

4,905 

45  +  5  —  9 

Divisor 

45 

981  ->109 

9  —  -  •  - 

1  09 

1.  Find  the  quotient  for  45)4,905. 
Box  A.  The  division  in  Ex.  1  may 
also  be  expressed  -4j°5. 

Box  B.  Find  a  common  factor  of 
4,905  and  45.  Divide  numerator  and 
denominator  by  5.  Then  divide  981  by 
9.  What  is  the  quotientpvls  it  the  same 

•  -p  1  -v 

as  m  Ex.  1?  Yes 


2.  Use  the  tests  for  divisibility  to  find 
common  factors  of  the  dividend  and 
divisor.  Divide  first  by  the  common 
factor,  then  complete  the  division,  v 

See  Teacher’s  Page  371. 

Check  by  dividing  by  the  divisor  shown, 
a.  21)3)633  b.  63)9)891  c.  56)13,832 
d.  36)9)108  e.  64)8)384  f.  72)19,944 


Set  182.  Find  in  newspapers  the 
price  of  a  washing  machine  and  a  refrig¬ 
erator  and  the  terms  on  which  they  may 
be  purchased.  This  means  the  down 
payment  (if  any)  and  the  amount  to  be 
paid  in  regular  installments.  Then  make 
up  problems  using  the  information.  v 

Answers  will  vary. 

Set  183.  Use  the  tests  for  divisibility 
to  find  common  factors  of  the  numerator 
and  the  denominator.  Express  each  of 
the  following  in  simplest  form. 

a  56  -Z-i  98  2  210^  75  546 

a.  !  52  19-D.  112jC.  245  7  a*  165ne*  714  17 
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Extra  Activities 

Set  184.  Draw  a  rectangle  and  label 
it  ABCD.  Show  its  two  diagonals. 
Draw  and  label  a  parallelogram  which 
is  not  a  rectangle,  and  show  its  two 
diagonals.  For  each  figure,  name 

a.  any  segments  which  appear  to  be 
congruent. 

b.  any  angles  which  appear  to  be 
congruent. 

c.  any  triangles  which  appear  to  be 
congruent. 

Set  185.  The  total  membership  of 
the  Boy  Scouts  of  America  and  of  the 
Girl  Scouts  of  the  U.S.A.  for  certain 
years  was  as  follows: 


Year 

Boy  Scouts 

Girl  Scouts 

1940 

1,449,000 

632,000 

1945 

1,997,000 

1,174,000 

1950 

2,795,000 

1,646,000 

1955 

4,166,000 

2,643,000 

1960 

5,165,000 

3,419,000 

Show  this  information  on  a  double 

bar  graph  and  then  on  a  triple-line 

graph.  (The  3d  line  graph  would  show 

the  total  membership  of  the  Boy  Scouts 

and  the  Girl  Scouts.)  See  T eacher’s 

V  Page  372. 

Set  186.  Compare  each  of  the  follow¬ 
ing  pairs  of  numbers  by  writing  a  true 
mathematical  sentence  using  >  or  < 
or  =. 

a*  (3  X  §).  2  d.  7,  (|  X  8) 

1>.  (6x1)“,  4  e.  8;:(3J  +  4|) 

c.  (|X15),  lli  f.  5^  (6§  —  1 J) 


Set  187.  Find  the  number  for  n  for 
each  of  the  following. 

a-  n  =  7^  —  (5  X  §)  5f- 

b.  n  =  (12  X  f)  -  2#  6± 

c.  n  =  2  -  (|  X  |)  lli' 

d-  n  =  (153  -  17)  -  (6  X  |)4i 

e*  n  —  10j  —  (^  X  8)4” 

f*  n  ~  (I  X  §)  +  1^  2^ 

Set  188.  For  each  of  the  following 
examples,  copy  the  estimate  which  you 
think  is  nearest  the  answer.  Then  work 
the  examples  to  see  if  your  estimate  was 
correct. 


a. 

n  = 

8  X  39.7317.6 

240 

320 

400 

b. 

n  — 

35  X  9.8343 

980 

530 

350 

c. 

n  = 

7  X  101.3v 

700 

603 

540 

d. 

n  = 

49  X  2.^°v  1 

200 

120 

240 

e. 

n  — 

21  X  3.8/81.27  38 

87 

82 

Set  189.  Make  a  counting  chart  for 
base  six  like  the  one  shown  for  base  five 
in  box  C,  page  322.  Complete  the  chart 

to  100six.  See  Teacher's  Page  372. 

Set  190.  Write  the  expanded  form 
tor  each  of  the  following.  For  Ex.  a 
write,  324six  =  (3  X  6  X  6)  +  (2  X  6) 

^  1)*  See  Teacher’s  Page  372. 

a.  324six  b.  453six  c.  152six 

d.  520six  e.  203six  f.  255six 

Set  191.  Write  base-ten  numerals 
for: 

a.  2342five  347  b.  303four  51  c.  3042five397 
d.  1 23 lf0ur  109  e.  4044five52o  f.  3333f0ur255 
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Set  184 

D  C 


a.  AD,  BC;  DC,  AB;  AE,  EC; 
DE,  EB^  AE,  EB;  DE,  EC; 
AC,  DB 


a.  FI,  GH;  IH,  FG;  FJ,  JH; 
IJ,  JG 


b.  ZDAB,  ZDCB, 
ZDAE,  ZADE, 
ZEAB,  ZEBA, 
ZAEB,  ZDEC; 


ZCBA,  ZD  AC; 
ZECB,  ZEBC; 
ZECD,  ZEDC; 
ZDEA,  ZCEB 


b.  ZIFG,  ZIHG; 
ZFGH,  ZFIH 
ZJFG,  ZJHI; 
ZJFI,  ZJHG; 
ZJIF,  ZJGH; 
ZJIH,  ZJGF; 
ZFJl,  ZGJH; 
ZIJH,  ZFJG 


c.  A AED,  A EBC; 
A  ABE,  A  DEC; 
A  ABD,  A  ABC, 
A  ADC,  ADBC 


c.  A  FJI,  A  GHJ; 
A  FGJ,  A  HU; 
A  FGH,  AH  IF ; 
A FGI,  A IGH 


Set  185 

Total  Membership  of  the  Boy  Scouts  of  America 
and  of  the  Girl  Scouts  of  the  U.S.A.  for  Certain  Years 


Membership  of  the  Boy  Scouts  of  America 
and  of  the  Girl  Scouts  of  the  U.S.A.  for  Certain  Years 


Set  189 


Years 


Counting  Chart 

Base  Six 

1 

2 

3 

4 

5 

10 

1 1 

12 

13 

14 

15 

20 

21 

22 

23 

24 

25 

30 

31 

32 

33 

34 

35 

40 

41 

42 

43 

44 

45 

50 

51 

52 

53 

54 

55 

100 

Set  190 

b.  453six  =  (4  X  6  X  6)  +  (5  X  6)  +  (3  X  1) 

c.  1 52six  =  (1  X  6  X  6)  +  (5  X  6)  +  (2  X  1) 

d.  520six  =  (5  X  6  X  6)  +  (2  X  6)  +  (0  X  1) 

e.  203six  =  (2  X  6  X  6)  +  (0  X  6)  +  (3  X  1) 

f.  255six  =  (2  X  6  X  6)  +  (5  X  6)  +  (5  X  1) 
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NOTES 


Tables  of  Measurement 


Counting 


12 

things 

=  1  dozen  (doz.) 

12 

doz. 

=  1  gross 

144 

things  j 

Length 

Area 

inches  (in.) 

=  1  foot  (ft.) 

144  square  in.  (sq.  in.) 

=  1 

3  ft.' 

>  =  1  yard  (yd.) 

9  sq.  ft. ' 

>  =  1 

36  in. 

1,296  sq.  in. , 

5h  yd- 

j>  =  1  rod  (rd.) 

30^  sq.  yd. 

=  1 

16jj  ft. 

160  sq.  rd. 

=  1 

5,280  ft. ' 

640  A. 

=  1 

1,760  yd. 

-  =  1  mile  (mi.) 

320  rd. , 

square  ft.  (sq.  ft.) 

square  yard  (sq.  yd.) 

square  rod  (sq.  rd.) 
acre  (A.) 

square  mile  (sq.  mi.) 


Weight 

16  ounces  (oz.)  =  1  pound  (lb.) 
2,000  lb.  =  1  ton  (T.) 


Time 


60  seconds  (sec.) 
60  min. 
24  hr. 

7  da. 

365  da. ' 
52  wk. 
12  mo. , 

366  da. 
10  yr. 

100  yr. 


1  minute  (min.) 
1  hour  (hr.) 

1  day  (da.) 

1  week  (wk.) 

1  year  (yr.) 

1  leap  year 
1  decade 
1  century 


Dry  Measurement 
2  pints  (pt.)  =  1  quart  (qt.) 

8  qt.  =1  peck  (pk.) 

4  pk.  =  1  bushel  (bu.) 


Liquid  Measurement 
2  cups  =  1  pt. 

2  pt.  =1  qt. 

4  qt.  =1  gallon  (gal.) 


METRIC  SYSTEM 
Abbreviations 


cm. — centimeter 
m. — meter 
gm. — gram 
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Symbols 


= 

is  equal  to 

page  11* 

> 

is  greater  than  or  equal  to 

page  12 

— > 

ray 

page  34 

is  not  equal  to 

page  11 

< 

is  less  than  or  equal  to 

page  12 

— 

segment 

page  31 

> 

is  greater  than 

page  11 

{> 

empty  set 

page  4 

n 

intersection 

page  184 

< 

is  less  than 

page  11 

<— > 

line 

page  32 

u 

union 

page  184 

z 

angle 

page  35 

A 

triangle 

page  37 

Terms  with  Illustrations 


Addends-Sum  Relationship  (page  15) 

For  the  addends  15  and  9,  and  the  sum  24: 
15  +  9  =  24  24  -  9  =  15 

9  +  15  =  24  24  -  15  =  9 


ZABCoiZCBA  or  ZB 
Sides:  BA,  BC 
Vertex:  point  B 


Some  kinds  of  angles  are: 


acute  right  obtuse 


Associative  Properties  (pages  18,  52) 
Addition:  For  15  +  8+7, 

(15  +  8)  +  7  =  15  +  (8  +  7) 
Multiplication:  For  4X2X5, 

(4  X  2)  X  5  =  4  X  (2  X  5) 


Circle  (page  40) 


Center:  point  B 
Radii:  BC;  AB 
Diameter:  AC 
Chord:  DE 


Commutative  Properties  (pages  18,  52) 
Addition:  5  +  10  =  10  +  5 
Multiplication:  3  X  6  =  6  X  3 


Complete  Factorization  (page  287) 
48  =  2X2X2X2X3 


Composite  Number  (page  55) 

Counting  numbers  greater  than  one  which  are  not 
prime  are  composite. 

For  4,  the  set  of  factors  is  {1,2,4}. 

For  12,  the  set  of  factors  is  jl,  2,  3,  4,  6,  12}. 


Congruent  Figures  (page  42) 

c 


AB  is  congruent  to  DE 
ZA  is  congruent  to  ZE 
AABC  is  congruent  to  A DEF 


D  E 


Curve  (page  30,  37) 

Closed  curve:  starts  and  ends  at  the  same  point. 

Simple  closed  curve:  starts  and  ends  at  the  same 
point  and  does  not  cross  over  itself. 


0.1  (one  tenth);  0.004  (four  thousandths) 

Distributive  Property  (page  53) 

8  X  (5  +  2)  =  (8  X  5)  +  (  8X  2) 

Division  Terms  (page  50) 

I - Divisor 

I _ 8 Quotient  Checking  sentence: 

7)60<-Dividend  60  =  (7  X  8)  +  4 

56 

R  4  •*-  Remainder 

Expanded  Form  (page  8) 

4,324  =  4,000  +  300  +  20  +  4 

f  aetors-Product  Relationship  (page  48) 

For  the  factors  6  and  8,  and  the  product  48: 

6  X  8  =  48;  8  X  6  =  48;  48  ^  8  =  6;  48  H-  6  =  8 

Fraction  (page  103) 

3  ■*—  numeral  that  names  the  numerator 

4  numeral  that  names  the  denominator 

Identity  Element  (pages  18,  52) 

Addition,  0;  27  +  0  =  27  0  +  27  =  27 
Multiplication,  7;  25  X  1  =  25  1  X  25  =  25 

Intersection  (page  5) 

A  =  {4,5} 

B  =  {5,6} 

A  d  B  =  {5} 

Least  Common  Denominator  (L.C.D.)  (page  193) 
For  |  and  §,  the  L.C.D.  is  24. 
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*  Sampling  of  pages  where  idea  used. 


Least  Common  Multiple  (L.C.M.)  (page  185) 
Some  multiples  of  6  {6,  12,  18j(24)  30) 

Some  multiples  of  8  {8,  16,(24j32} 

L.C.M.  of  6  and  8  is  24.  Zero  is  not  used. 


Prime  Numbers  (page  55) 

Counting  numbers  greater  than  one  which  have 
exactly  two  factors,  one  and  itself.  Some  examples 
are:  2,  3,  5,  7,  11,  13,  17. 


Line  (page  32) 


Mathematical  Sentences  (page  11) 

True  sentence:  3X4=12;9-6<4 
False  sentence:  3  X  4  =  15;  5  +  3  >  10 
Open  sentence:  n  =  5  +  9 

Mean  Average  (page  78) 

For  30,  39,  38,  21 
30 

39  32  •* —  Mean  average 

38  4)128 

21 
128 

Multiples  (page  50) 

Some  multiples  of  6  are  0,  6,  12,  18,  and  so  on. 
Some  multiples  of  12  are  0,  12,  24,  36,  and  so  on. 

Numbers  (pages  2,  102) 

Counting  numbers:  1,  2,  3,  and  so  on 
Whole  numbers:  0,  1,  2,  3,  and  so  on 

Rational  numbers:  f,  f,  f,  l°,  and  so  on 

Numeral  (page  3) 

Hindu- Arabic  numerals  (the  ten  digits  used  are  0,  1, 
2,  3,  4,  5,  6,  7,  8,  9)  24,  106,  1,  598 
Roman  numerals:  (the  seven  symbols  used  are  I,  V, 
X,  L,  C,  D,  M) 

XXIV,  CVI,  MDXCVIII 

Parallel  Lines  (page  264) 

A  B 

— - ►_>. —  Lines  in  the  same  plane 

<  » - *-> —  which  do  not  intersect 

C  D 

Perpendicular  Lines  (page  36) 

1 1 

Two  lines  which  meet 
forming  right  angles 

'i 

Polygon  (page  37) 

Some  polygons  are: 

o  o 

triangle  quadrilateral  pentagon 

Some  regular  polygons  are: 

o  o 

pentagon  hexagon  octagon  square 


Quadrilaterals  (page  39) 

Some  special  quadrilaterals  are: 


square  rectangle  parallelogram 


Ratio  (page  292) 

2  to  5,  4:10,  t65  are  all  names  for  the  same  ratio. 


Ray  (page  34) 


Region  (page  85) 

The  union  of  a  simple  closed  curve  and  its  interior. 


region  ABCD 


D 

A 


C 

B 


Set  (page  2) 

A  set  {A,  B,  C,  D } 
the  empty  set  {  } 


Segment  (page  31) 

AB  A 


B 


Sides  (page  39) 

Adjacent  Sides: _  _  q  sj 

AD  and  AB;  AD  and  DC  - 

DC  and  CB;  CB  and  BA 
Opposite  Sides: _ 

AD  and  BC;  AB  and  CD  - 

/ 1  LJ 

Simplest  Form  (page  110) 
f  is  a  fraction  in  simplest  form 
|  is  a  fraction  not  in  simplest  form 

Subset  (page  7) 

The  subsets  of  {1,  2,  3}  are  (1),  {2},  {3},  { 1,  2), 
(2,3),  (1,3),  (1,2,3),  {  } 

Triangles  (page  38) 

Some  special  triangles  are: 


right  equilateral  isosceles  scalene 


Union  (page  6) 

A  =  (4,5) 

B  =  (5,6) 

A  U  B  =  (4,  5,  6) 
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INDEX 


Acute  angle,  36,  374 

Addends-sum  relationship,  15,  19,  111,  130,  374 
Addition 

addends  in,  18,  26,  208 

Associative  Property  of,  18-20,  120,  131,  219,  374 
chart,  329 
checking,  18,  208 

Commutative  Property  of,  18-20,  120,  131,  219,  374 
estimating  in,  26,  130,  160,  194,  210,  214,  216,  289 
using  expanded  notation  in,  20,  120,  121,  272,  319-325 
facts,  329 

identity  element  for,  18,  219,  374 
inventory  test  for,  21 
inverse  idea  of,  19,  155,  158 
of  measures,  97 

practice  in,  of  whole  numbers,  20,  26,  126,  128,  129, 
143,  160,  191,  194,  195,  199,  208,  214,  240,  244,  247, 
254,  279,  289,  311 

using,  in  problem-solving,  51,  65,  123,  200,  217,  289 
properties  of,  18-20,  120,  131,  219,  374 
of  rational  numbers  (named  with  decimals),  244,  247, 
254,  257 

of  rational  numbers  (named  with  fractions),  111,  118, 
120,  122,  123,  125,  129-131,  186,  188-193,  195,  197, 
199-201,  204,  206-208,  210,  212,  216,  218,  219,  238, 
244,  247,  254,  262,  311 
renaming  in,  244,  247,  254 
resurvey  of,  19,  20 
reteaching  of,  332 
sum  in,  18-20,  26,  210 
zero  in,  18 
Angle(s) 
acute,  36,  374 
congruent,  44,  220,  291 
measure  of,  178 
obtuse,  36,  374 
right,  35,  36,  38,  374 
vertical,  264,  265 
Area 

of  circular  region,  198 
used  in  problems,  177,  245 

of  rectangular  regions,  172-177,  198,  263,  307,  310 
of  triangular  regions  174,  198 
Arithme-Stick,  use  of,  8,  9,  272,  273,  325 
Arithmetic  mean,  78,  96,  375 
Array,  48,  52,  53 

Associative  Property,  see  Addition,  Multiplication 
Average,  see  Arithmetic  mean 
Axes  for  graphs,  296,  297 

Base(s) 

changing,  318-322,  324,  325 
counting  in  other,  320,  322,  323,  325 
other  than  ten,  318-325 
place  value,  see  Place  value 
ten,  318-322,  324,  325 
Braces,  see  Sets 

Century,  229,  374 
Charts 

addition,  329 
division,  329 
multiples,  142,  143 
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multiplication,  329 

place-value,  8,  13,  14,  237,  238,  241,  262,  272,  273, 
322,  323,  325 
subtraction,  329 

Checking,  see  Addition,  Division,  Multiplication,  Sub¬ 
traction 
Chord,  41,  263 

Circle,  40,  41,  84,  86,  263,  374 
Closed  curve,  37,  40,  172,  374 

Commutative  Property,  see  Addition,  Multiplication 
Comparing  data,  278 
Complete  factorization,  56,  287,  374 
Composite  numbers,  55,  374 
Congruency 
angles,  44,  220,  291 

geometric  figures,  42-44,  263-265,  291,  374 
segments,  42,  98,  291 
triangles,  43,  291 
Corresponding  parts,  43 
Curve,  30,  37,  172,  374 


Decade,  229 

Decimals,  374,  see  also  Rational  numbers 
addition  with,  243,  244,  247,  254,  257,  311 
meaning  of,  230,  231,  237,  242,  262 
multiplication  with,  312-315 
naming  hundredths,  231-233,  239 
naming  tenths,  230,  232,  233,  239 
naming  thousandths,  238,  239 

for  numbers  greater  than  one,  235-238,  247,  248,  254, 
255 

for  numbers  less  than  one,  230-234,  237-239  241-244 
246  ’ 

order  of,  230,  233-236,  241,  245,  259 
practice  with,  234,  235,  238,  239,  241,  244,  246-248, 
254,  255,  259 

renaming,  see  Rational  numbers 
rounding  with,  251 

subtraction  with,  243,  246,  248,  255,  257 
Denominator 

common,  103,  111,  188-193,  195-197,  199,  216 
least  common,  193,  195,  197,  212,  213,  218,  374 
meaning  of,  103,  374 

see  also  Rational  numbers,  denominators  of 
Diameter,  41,  263 
Digits,  3,  8,  10,  13,  20,  319 

Distributive  Property,  374;  see  also  Division,  Multiplica¬ 
tion 

Dividend,  see  Division 
Divisibility,  tests  for,  274-277 
Division 

arrays  for,  49 
chart,  329 

checking.  50,  69,  70,  140,  290 
using  Distributive  Property  in,  68,  374 
dividend  in,  50,  139,  148,  149 

divisor  in,  50,  138,  139,  141,  142,  154,  157,  170,  280 
estimating  in,  144,  148,  149,  152-154,  157,  162,  163, 
170,  288  5  5 

factors  in,  49,  141,  280 
facts,  329 

inventory  test  for,  73 

inverse  idea  of,  54,  59,  138,  139,  155,  158 


Division  -  Continued 

partial  dividend  in,  149,  157 

practice  in,  of  whole  numbers,  49,  50,  59,  69-71,  74, 
128,  129,  133,  139,  147,  149,  153-156,  158,  160-163, 
166-171,  194,  199,  200,  204,  209,  214,  240.  249,  255, 
279,  280,  282,  284-287,  289,  290 
using,  in  problem-solving,  51,  71,  72,  134,  146,  147, 
156,  168,  183,  284,  285,  288,  289 
product  in,  49,  50,  139-141 

quotient  in,  50,  68,  139,  161,  162,  280,  284,  286-288 
remainder  for,  50,  133,  134,  141,  286,  288 
renaming  in,  68 
resurvey  of,  48,  49 
reteaching  of,  335,  339 
short  form  for,  74 
terms  in,  50,  139,  374 
trial  quotient  in,  163,  170 
unknown  factor  in,  49 
zero  in,  54,  161,  286-288 
Divisor,  see  Division,  divisor  in 

End  point,  31,  34,  35 

Enrichment,  12,  21,  23,  57,  66,  73,  194,  215,  240,  245, 
249,  277,  323 

Equalities,  11,  49,  54,  59,  103,  113,  125,  127,  141,  145, 
187,  191,  199,  209,  218,  234,  235,  239,  241,  259, 
281,  282,  295 

Estimating,  see  Addition,  Division,  Multiplication,  Prob¬ 
lem-solving,  Rational  numbers,  Subtraction 
Expanded  form,  374,  see  also  Numeral,  expanded  form  of 
Exterior  for  a  circle,  84 
Extra  Activities,  365-372 
Extra  Examples,  345-359 
Extra  Problems,  360-364 

Factor,  see  Division,  Multiplication,  Rational  numbers 
Factor  tree,  56,  287 

Factors-product  relationship,  48,  49,  138,  139,  182,  183, 
374 

Facts,  see  Addition,  Division,  Multiplication,  Subtraction 
Fractions,  374 

addition  with.  111,  118,  120,  122,  123,  130,  131,  188- 
193,  195,  197,  200,  201,  206-208,  210,  212,  216,  218, 
244,  247,  311 

meaning  of,  102,  103,  133,  294 
multiplication  with,  304-306,  308-311 
subtraction  with,  111,  121-125,  129,  130,  190,  191,  195, 
196,  200,  204,  206-208,  210,  213,  215,  246,  248 
see  also  Rational  numbers 

Graph 

axes  for,  296,  297 
bar,  296 

construction  of,  271,  297 
double-bar,  296,  297 
line,  297 

pictograph,  270,  271 
reading  of,  270,  271,  296,  297 
Greatest  common  factor,  189,  277 

Hexagon,  37,  101,  263,  283,  375 

Identity  element,  18,  374,  see  also  Addition,  Multiplication 
Inequalities,  11,  12,  49,  59,  71,  103,  113,  125,  127,  141, 
145,  165,  166,  170,  187,  191,  199,  209,  218,  234, 
235,  239,  241,  254,  257,  259,  281,  314,  317 


Interior  for  a  circle,  84-86 
Intersection,  374,  see  also  Sets 

Inventory  tests,  see  Addition,  Division,  Multiplication, 
Subtraction,  Tests 

Inverse  idea,  see  Addition,  Division,  Multiplication,  Sub¬ 
traction 

Isosceles  triangle,  98,  263,  283,  375 

Least  common  denominator,  193,  195,  197,  212,  213,  218, 
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Least  common  multiple,  185,  193,  195,  197,  199,  212, 
213,216,375 
Line(s) 

idea  of,  32-34,  79-83,  86,  264,  375 
intersection  of,  33,  82,  83,  86,  264 
parallel,  82,  83,  264,  375 
perpendicular,  36,  220,  375 

Maintenance,  see  practice  under  Addition,  Division,  Mul¬ 
tiplication,  Subtraction 
Mathematical  sentences 
false,  11,  375 
open,  15,  375 

with  parentheses,  27-29,  76-78 
in  problem  solving,  16,  17,  65,  75-77,  130 
solving,  15,  19,  20,  22,  27,  49,  52-54,  58-61,  63,  68, 
76,  111,  118,  120-122,  124,  125,  129-131,  139,  155, 
186,  188,  190-192,  195,  197,  199,  201,  204,  208-210, 
215,  216,  219,  240,  243,  246,  247,  254,  255,  257, 
272,  285,  294,  304-306,  308-311,  313,  317 
true,  11,  375 

for  two-step  problems,  28,  29,  76,  77,  285 
writing  problems  for  (n),  75 
Mean  average,  see  Arithmetic  mean 
Measurement(s) 

area,  172-177,  198,  245,  263,  307,  310 
dozen,  117,  208 
dry,  117,  132,  208 

linear,  90-96,  98,  101,  117,  208,  263,  317 
liquid,  164,  208,  317 
metric,  94-95,  101,  220,  263,  373 
possible  error  in,  93-95 
practice  with,  91-95,  117,  228,  317 
using,  in  problems,  132,  217,  218,  245,  252,  253,  317 
review  of,  164,  208 
standard  unit  of,  90-93,  96,  174,  175 
tables  of,  373 
temperature,  203 
time,  119,  224-229,  317 
weight,  117,  132,  164,  205,  317 
Measures 

addition  of,  97 
of  angles,  178 
multiplication  of,  316 
subtraction  of,  97 
of  time,  228 
Multiple(s) 

common,  185,  190,  216 

finding  50,  58,  69,  110,  138-144,  152-155,  157,  163, 
164,  167,  170,  185,  274-277 
least  common,  185,  193,  195,  197,  199,  212,  213,  216, 
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Multiplication 

arrays  for,  48,  52,  53 
Associative  Property  of,  52,  62,  374 
chart,  329 
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Multiplication  -  Continued 
checking,  63 

Commutative  Property  of,  52,  67,  310,  374 
Distributive  Property  of,  over  Addition,  53,  60,  145, 
158,  315,  374 

estimating  in,  64,  67,  125,  160,  214,  289,  314 
factors  in,  48-50,  52,  55,  56,  67,  164,  182,  308 
facts,  329 

identity  element  for,  52,  108,  109,  187,  374 

inventory  test  for,  66 

inverse  idea  of,  54,  59,  138,  139,  158 

of  measures,  316 

practice  in,  of  whole  numbers,  49,  52,  58-64,  67,  145, 
166,  209,  214,  240,  279,  304-306,  308-311,  313-315 
using,  in  problem-solving,  51,  65,  72,  146,  147,  156, 
168,  182,  183,  289,  312,  313 
product  in,  48,  49,  55,  56,  58-64,  67,  182,  304-310, 
314 

properties  of,  52-54,  60,  62,  108,  109,  145,  158,  187, 
310,  315,  374 

of  rational  numbers  (named  with  decimals),  312-315 
of  rational  numbers  (named  with  fractions),  304-306, 
308-311 

renaming  in,  52,  53,  58,  60-63,  67 
resurvey  of,  48 
reteaching  of,  334,  336-338 
zero  in,  329 

n 

for  an  unknown  addend  or  sum,  15,  20,  22,  111,  118, 
121,  122,  124,  125,  129-131,  139,  188,  190-192,  197, 
201,  204,  208,  210,  216,  243,  257,  285 
for  an  unknown  factor  or  product,  49,  52,  53,  58,  60, 
62,  63,  68,  76,  139,  285,  294,  304,  305,  308,  310,  313 
Notation,  see  Numeral,  expanded  form  of 
Number-line,  12,  16,  17,  24,  25,  65,  107,  109,  111,  113, 
130,  159,  190,  192,  201,  210,  229,  230,  233,  235, 
243,  251,  259,  304-306,  310 
Number(s) 
composite,  55,  374 
counting,  2,  4,  375 
fraction,  see  Rational  numbers 
meaning  of,  3 
negative,  203 
prime,  55,  56,  287,  375 
properties  for,  219 

rational,  375,  see  also  Rational  numbers 
rounded,  24-26,  214,  251,  257 
sentences,  see  Mathematical  sentences 
whole,  2,  4,  274-277,  375 
Numeral 

expanded  form  of,  8,  9,  13,  14,  262,  272,  321,  325,  374 

Hindu-Arabic,  3,  375 

meaning  of,  3,  102,  318 

for  rational  numbers,  see  Decimals,  Fractions 

Roman,  10,  375 

standard,  3,  8,  9,  13,  14,  272,  273 
for  whole  numbers,  2,  146,  274-277,  375 
Numeration  system 
base-five,  318-323 
base-four,  324,  325 
base-ten,  318-322,  324,  325 
Numerator,  see  Rational  numbers 


Obtuse  angle,  36 
Octagon,  37,  375 
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Parallel  lines,  82,  83,  264,  375 
Parallelogram,  39,  220,  264,  265,  375 
Parentheses,  27,  76,  131 
Pentagon,  37,  375 
Perimeter 

finding,  99-101,  198,  263,  283 
of  polygons,  99,  198,  263,  283 
practice  with,  99-101 
Perpendicular  lines,  36,  220,  375 
Place  value 

in  base  ten,  8,  9,  13,  14,  20,  22,  61,  63,  69-71,  74, 
138-140,  142,  148,  149,  152-155,  157,  158,  161,  171, 
237,  238,  241,  262,  272,  273,  280,  286,  288 
in  other  bases,  318-326 
reteaching  of,  330,  331 
Planes 

description  of,  79-84,  172-174 
intersecting,  80-83 
parallel,  82,  83,  265 
Point,  30-35,  79-85 
Polygon 

description  of,  37,  39,  98,  263,  375 
perimeter  of,  99-101,  198,  263 
regular,  283,  375 
reteaching  of,  344 
Possible  error,  94,  95 

Practice,  see  Addition,  Division,  Multiplication,  Rational 
numbers.  Subtraction 
Prime  numbers,  55,  56,  287,  375 
Problem-solving 

using  addition  in,  51,  65,  123,  200,  217,  289 
using  diagrams  to  aid  in,  150,  151 
using  division  in,  51,  71,  72,  134,  146,  147,  156,  168, 
183,  284,  285,  288,  289 
using  estimating  in,  214 
finding  area  in,  177,  245 
finding  arithmetic  mean  in,  78,  96 
formulating  the  questions  for,  160,  279 
using  mathematical  sentences  in,  see  Mathematical  sen¬ 
tences 

using  measurements  in,  132,  177,  217,  218,  245,  252, 
253,  317 

using  multiplication  in,  51,  65,  72,  146,  147,  156,  168, 
182,  183,  289,  312,  313 
without  numbers,  74,  128,  281 
using  parentheses  in,  28,  29,  77 

with  rational  numbers  (named  with  decimals),  250,  252, 
253,  256,  258,  260,  261,  266 
with  rational  numbers  (named  with  fractions),  1 15,  1 18, 
119,  123,  196,  209,  211 

about  science,  1,  203,  217,  252,  253,  260,  261,  296 
using  subtraction  in,  51,  123,  200,  217,  289 
supplying  facts  for,  126 
about  time,  224-229 
about  travel,  226,  227 
with  two  steps,  28,  29,  77,  147,  285 
with  unnecessary  data,  165,  261 
Product,  see  Division,  Multiplication 
Properties,  see  Addition,  Multiplication 

Quadrilateral,  37,  39,  98,  220,  263,  375 
Quotient,  see  Division 


Radius,  40,  41,  263 
Rate,  182 


Ratio 

different  names  for,  293-295 
in  geometry,  295 
idea  of,  292,  293,  375 
meaning  of,  292,  293 
practice  with,  294 
Rational  numbers 

addition  of  (named  with  decimals),  244,  247,  254,  257 
addition  of  (named  with  fractions).  111,  118,  120,  122, 
123,  125,  129-131,  186,  188-193,  195,  197,  199-201, 
204,  206-208,  210,  212,  216,  218,  219,  238,  244,  247 
Associative  properties  for,  see  Addition,  Multiplication 
common  denominator  of,  103,  111,  188-193,  195-197, 
199,  216 

Commutative  properties  for,  see  Addition,  Multiplica¬ 
tion 

denominator  of,  103,  110,  111,  187,  305,  306,  308,  374 
Distributive  Property,  see  Divison,  Multiplication 
estimating  with,  210,  216,  314 
greater  than  one,  112-114,  235,  310 
greatest  common  factor,  189 

least  common  denominator  of,  193,  195,  197,212,  213, 
218,  374 

less  than  one,  237,  308,  309 

using  line  segments  to  picture,  16,  17,  65,  106,  107, 
111,  130,  190,  192,  201,  230,  243,  304-306,  310 
meaning  of,  102,  159,  186 

mixed  form  for,  1 12-1 14,  127,  159,  201,  202,  204,  206, 
207,  210,  235,  282,  312,  313 
multiplication  of  (named  with  decimals),  312-315 
multiplication  of  (named  with  fractions),  304-306, 
308-311 

names  for  the  same  number,  103,  104,  106-109,  112- 
114,  187,  232,  235,  236,  239 
numerator  of,  103,  110,  111,  186,  187,  189,  277,  305 
order  of  (named  with  decimals),  232,  234,  236,  241,  245 
order  of  (named  with  fractions),  103,  199,  234,  236,  245 
problems  with  (named  with  decimals),  250,  252,  253, 

256,  258,  260,  261,  266 

problems  with  (named  with  fractions),  115,  118.  119, 
123,  196,  209,  211 

renaming,  104,  107-110,  112-114,  122,  124,  125,  127, 
129,  187-193,  195-197,  199,  201,  202,  204,  206-208, 
212,  213,  216,  230-233,  235,  236,  238,  239,  241,  242, 
244,  246-248,  255,  259,  262,  277 
reteaching  of,  340-343 
rounding,  see  Rounded  numbers 
sets  of,  199 

simplest  form  for,  110,  114,  118,  189-191,  195,  204, 
233,  277,  375 
for  subsets,  116 

subtraction  of  (named  with  decimals),  246,  248,  255, 

257,  311 

subraction  of  (named  with  fractions),  111,  121-125, 
129-131,  186,  190,  191,  195,  200,  204,  206-208, 
210,  213,  215,  219,  246,  248,  255,  311 
Ray,  34,  35,  38,  375 
Rectangle,  39,  98,  198,  263 
Region(s) 

area  of,  172-177,  198,  263,  307,  310 

congruent,  308 

meaning  of,  172 

plane,  79-84,  172-174 

rectangular,  173,  174,  176,  177,  307 

square,  173,  174 

triangular,  173 

unit,  173,  174,  308,  309 


Relationship 

addends-sum,  15,  19,  130,  374 
factors -product,  48,  49,  138,  139,  182,  183,  374 
Remainder,  see  Division 

Renaming,  see  Addition,  Division,  Multiplication,  Ra¬ 
tional  numbers,  Subtraction 

Resurvey,  see  Addition,  Division,  Multiplication,  Sub¬ 
traction 

Reteaching,  330-344,  see  also  Addition,  Division,  Multi¬ 
plication,  Place  value.  Polygon,  Rational  numbers, 
Subtraction 

Right  angle,  35,  36,  38,  374 
Right  triangle,  38,  263,  375 
Roman  numerals,  see  Numerals,  Roman 
Rounded  numbers,  24-26,  214,  251,  257 

Scale  drawing,  298-300 
Scalene  triangle,  98,  263,  375 

Science,  using  mathematics  in,  1,  203,  217,  252,  253,  260, 
261,  296 
Segment(s) 

congruent,  42,  98,  291 
idea  of,  30,  31,  375 
line,  32-34,  173 
parallel,  264 
unit,  106,  107 

Sentences,  see  Mathematical  sentences 

Sequence,  232,  234,  241,  245 

Set(s) 

use  of  braces  to  name,  4-7 
of  counting  numbers,  2,  375 
description  of,  4-7,  184,  375 
empty,  2,  4,  6,  7,  375 
intersection  of,  5-7,  184,  374 
meaning  of,  2 
members  of,  2,  4,  184 
number  of,  2,  3 
of  points,  30-35,  40,  41,  79-85 
practice  with,  184 
of  rational  numbers,  199 
subsets  of,  7,  116,  375 
union  of,  6,  7,  184,  375 
of  whole  numbers,  2,  4,  184,  185,  375 
Sides 

adjacent,  39,  375 
opposite,  39,  375 
Simple  closed  curve,  37,  374 
Simplest  form,  375,  see  also  Rational  Numbers 
Social  applications,  1,  16,  17,  28,  29,  51,  65,  72,  75,  77, 
78,  96,  115,  118,  119,  123,  126,  128,  132,  146,  147, 
150,  151,  156,  160,  165,  168,  177,  182,  183,  196,  200, 
205,  209,  211,  214,  217,  218,  224-229,  250,  252,  253, 
256,  258,  260,  261,  266,  270,  271,  278,  279,  281,  284, 
285,  288,  289,  296-300 
Space,  30,  31,  79 

Square,  98,  99,  174,  175,  176,  375 
Subset,  375,  see  also  Sets 
Subtraction 

addends  in,  19,  22,  26 
chart,  329 
checking,  19,  208 

estimating  in,  130,  160,  194,  210,  214,  289 
facts,  329 

inventory  test  for,  23 
inverse  idea  of,  19,  155,  158 

practice  in,  of  whole  numbers,  22,  26,  97,  129,  143, 
240,  279 
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Subtraction  -  Continued 

using,  in  problem-solving,  51,  123,  200,  217,  289 
of  rational  numbers  (named  with  decimals),  246,  248, 
255,  257,  311 

of  rational  numbers  (named  with  fractions),  111,  121— 
125,  129-131,  186,  190,  191,  195,  200,  204,  206-208, 
210,  213,  215,  219,  246,  248,  255,  311 
renaming  in,  22,  255 
resurvey  of,  22 
reteaching  of,  333 
sum  in,  26 

unknown  addend  in,  19,  22,  26,  210 
Sum,  see  Addition,  Subtraction 
Symbol  for 
angle,  35 
empty  set,  4,  374 
intersection,  184,  374 
is  equal  to,  1 1,  374 
is  greater  than,  11,  374 
is  greater  than  or  equal  to,  12,  374 
is  less  than,  11,  374 
is  less  than  or  equal  to,  12,  374 
is  not  equal  to,  11,  374 
line,  32,  374 
ray,  34,  374 
segment,  31,  374 
triangle,  37 
union,  184,  374 

Table  of  measurements,  373 
Terms  with  Illustrations,  374,  375 


Test(s) 

Computation,  47,  89,  137,  181,  223,  269,  303 
Diagnostic,  46,  88,  136,  180,  222,  268,  302,  328 
for  divisibility,  274-277 

Information  and  Meaning,  45,  87,  135,  179,  221,  267, 
301,  326 

Inventory,  12,  21,  23,  57,  66,  73,  105 
Problem,  46,  47,  88,  89,  136,  137,  180,  181,  222,  223, 
268,  269,  302,  303,  327 
Time,  182,  see  also  Measurements 
Time  zones,  224,  225 
Triangle 
angles  of,  38 
congruent,  43,  291 
description  of,  37,  375 
equilateral,  98,  375 
isosceles,  98,  263,  283,  375 
perimeter  of,  198 
right,  38,  263,  375 
scalene,  98,  263,  375 

Union,  375,  see  also  Sets 

Vertex,  35,  38 
Vertical  angle,  264,  265 

Whole  numbers,  see  Numbers,  whole 

Zero,  18,  54,  71,  138-141,  161,  286-288 
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